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( . SUM!MRY
i b

I
1

This report documents Nebraska Public Power District (NPPD) response to,

the Nuclear Regulatory Comission (NRC) concerns and recomendations
resulting frcm their in-progress audit of the Detailed Control Room

i Design Review (DCRDR) program at Cooper Nuclear Station (CNS) on November
i 27-29, 1984, and their review of CNS DCRDR sumary report submitted to
5 the staff an February 4, 1985.

'

!
,

The report format lists each of the DCRDR task requirements identified in
Supplement 1 to NUREG-0737, NRC assessment of CNS work performed to the,

date of issue of the summary report (February 1985), NRC request or
recommendation for action to complete the task, NPPD response to this
request identifying the additional work performed to date and actions
planned to bring this item to conclusion.

|

.
The major areas addressed in this report, beyond what is described in the
summary report, are:

4

o Inclusion of instrument operability requirements and indicator
accuracy requirements in the Function and Task Analysis (F&TA) of;

the revised E0Ps.

i

| o Plans for extending the F&TA to normal procedures used in the E0Ps

i and to other emergency procedures still in use after the E0Ps have
| been implemented.
i
!

i o Review of existing control room survey, and assessment of these
,

Human Engineering Observations (HEOs) item-by-item.

! !

j o Documentation of the Human Engineering Discrepancies (HEDs) in
j sufficient detail to enable non-DCRDR members of the team to address

the HEDs and implement the design changes.
!
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o- Description of NPPD process for ' development of enhancements and
design modification of the HEDs, and verification of their

corrections and implementation,

o Description of CNS plans for integrating NUREG-0737 programs of the
SPDS, DCRDR, ECP, R.G. l.97, ERF, operator training, and the

interfacing tasks among these programs.

Cetails of these items and other related tasks are identified in this
repert.

tiPPD has setup a DCRDR organization to deal with the program functions on
both the technical, managerial and administrative levels. The DCRDR

program has been organized under 1) CNS operations with support from
General Electric Company (GE) engineering and their Human Factor (HF)
consultant, and 2) 'f; PPD engineering with support from Black & Veatch
(B&V) engineering. The two organizations meet on a regular basis, and
interface on various aspects of the program. Details are given in this
report.

.
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INTRODUCTION
V

In response to the NRC. action plan resulting from TMI-2 accident (Ref.1),
and the follcw-up clarifications of NUREG-0737, . Supplement 1 (Ref. 2),
NPPD has submitted its plan (Ref. 3) for implementing NUREG-0737 related
programs.

,

In accordance with the implementation schedule for the DCRDR, NPPD
submitted Cooper program plan for conducting the detailed DCRDR (Ref. 4).
The DCRDR progran plan described the methodology and documentation the
District intends to follow to meet the NRC guidelines of references 5, 6

~

and 7. The NRC approval of NPPD program plan was received on June 1984 7

(Ref. 8).

On November 27 - 29, 1984, the NRC staff and contractor personnel from
Lawrence Livermere National Laboratory, conducted an on-site in-progress
audit of CNS DCRDR, Ref. 9. Prior to the receipt of the staff written
comments on the in-progress. audit, NPPD issued the DCRDR summary report
on February 1985, as scheduled, Ref. 10.

The NRC review of CNS DCRDR sumary report and the Technical Evaluation
Repert (TER) provided by the NRC contractor (Ref. 11 and 12), were issued
in September 1985. Prior to this date, the NRC in-progress audit report
(Ref. 9) was fowarded to the District on April 1985. A number of
concerns and recommendations were identified in these reports. In ap

Q letter to the staff, dated April 1985 (Ref. 13), NPPD stated that a
summary report supplement addressing NRC concerns of References 9, 11 and
12 will issued by February 1986.

This report provides the documentation of the work performed by NPPD to
address the staff concerns and recomendations stated in references 9,11
ard 12. The report addresses each of the issues raised in these
references, NRC assessment of the issue, and the request or recommenda-
tion for action, and lastly, NPPD resolution of the issues,

vii
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1.0 DCRDR REVIEW TEAM

REQUIREMENTS: Establishment of A Oualified Multidisciplinary Review
I

Team.

NRC ASSESSf'ENT/ NPPD has. adequately complied with the DCRDR
REQUEST: tean requirements of NUREG-0737, Supplement 1,

Reference ll, P.2.

NPPD RESPONSE:

In performing the DCRDR supplemental tasks identified in various sections
of this report, NPPD has maintained the same DCRDR core structure as
stated in the summary report (Ref. 10). The existing team consists of:

!
o The station operations manager, and the . assistant to operations

manager.

o A senior reactor operator, who is presently CNS surveillance
j coordinator.
'

o A senior systems engineer from General Electric.

| o A human factors specialist, as a consultant to General Electric.

In addition to the above individuals, personnel involvement has been
V enlarged to meet the program's overall objectives. Personnel with|

expertise in controls & instrumentation, progran management, design'

; engineering, plant operation, equipment installation and program
i licensing have been added to the program. Figure 1.1 shows the DCRDR

team structure and their overall responsibilities under the Operations /
.

Enhancenents and Engineering / Implementation subdivisions of the DCRDR!

! program. The two teams interface on a regular basis. They hold a formal
! meeting in the 1st or 2nd week of each month at Cooper Nuclear Station.

i
|

|

i
>
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FIGURE l'.1

DCRDR PROGRAM STRUCTURE AND PERSONNEL

7
I )
\j PROGRAM MANAGER PROGRAM MANAGER

Operations / Enhancements Engineering / implementation **

R. Brungardt R. Boyle
_.

ASSISTANT PROGRAM NUCLEAR ENG CONTRACT

MANAGER DEPT SUPPORT SUPPORT

Black & VeatchM. Sparr
S. McClure Engineering

_

_

CORE REVIEW TEAM * J. Hackney M. Parr

(Electrical (1&C
R. Brungardt (Operations Manager /SRO) Engineering) Engineering)
M. Sparr ( Assistant to Operations Mgr)
J. Peaslee (Surveillance Coor./SRO)
M. Parr (16C Engineering)
8. Jantzen (16C Supervisor)

7 ~~3 R. Krause (Operations Engineering)
( ) R. Black (Operations Supervisor /SRO)

M. Aburomia-GE (System Engineer)\/

J. Seminara (Human f actors Specialist)

Other S AO/R0s
as needed

SUPPORTING PERSONNEL

R. Boyle (Senior Staf f Engineer)
J. Weaver (Licensing Manager)
L. Berry (Licensing Engineer)
S. McClure (Nuclear Engineering Manager)
J. Meacham (Tecnnical Manager)
A. Rogers-GE (Application Engineering Service Manager)

CORE REVIEW TEAM RESPONSIBILITESw

- HED Ident t tication
- Resolution of Enhancement / Modifications
- Development of Integrated Conceptual Drawings
- Verification of HED Corrections

** ENGINEERING /1MPLEMENTATION RESPONSIBILITIES
\_ / - Detailed Design Engineering at HEDs

- Development and Updating of Control Panel Drawings
- Development of implementation Plan and Schedule
- Implementation of HED Corrections

-2-
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(A) 2.0 FUNCTION Af;D TASK ANALYSIS
w

NRC ASSESSf1EtlT: The effort conducted to date, when supplemented with
the informaticn as described in the enclosed TER will
satisfy the NUREG-0737, Supplement I requirements,
Reference 12, P.3. NPPD's analysis should be
supplemented as fellows to resolve these concerns,
Reference 11, P.4

REQUIREPEllTS: 2.1 Definition Of Instrument Operability Requirements
(Jncer Accidert Concitions.

I;RC REQUEST: Cefine requirements for operability under accident
conditions (e.g., power quality and qualification of
portions of the instrument and control loops located
in harsh environments) Reference 11, P.12.

fiPPD RESPONSE:

In its response to CNS DCRDR program plan (Ref. 8), the NRC defined
acceptable guidelines for conducting the function and task analysis
(F&TA) information and controls needs/ characteristics requirements as:

o Define the information necessary (e.g., parameter, value,
status) for the operators to determine the need to perform theO) task, the control capabilities needed to perform the task and(V to determine that the task has been
the information necessary(Note that no instrumentation has beenperfcrmed successfully.
identified yet; only operator needs derived from the task.)

o Analyze the operator needs (from above) to determine the
characteristics of the information and control capability needed
to perform the task. Information characteristics include
parameter type, dynamic range, setpoints, resolution / accuracy,
speed of response, units, and the need for trending, alarming,
etc. Control characteristics include type (discrete or
continuous, rate, gain, response requirements, transfer
function, locking functions, and information feedback
associated with control use),

f; PPD in their summary report (Ref. 10), presented a human factor
engineering model that meets the above criteria, and simulates operators
needed infcrmation and instrument requirements / characteristics. This
model is shown in Fig. 2.1, where four key steps are identified.

Ov
-3-
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( j 2.0 FUNCTION AND TASK ANALYSIS (CONT'D)
v

ECP Phase Control Room Needs

o Alerting Annunciators-

o Information Indicating iteters-

Recorders-

Indicating Lights-

o Initiating Actions Switches (Pumps Valves and Relays)-

Performing Calculations-

Communication Equipment-

o Controlling Actions Controllers-

For each of the CR hardware needs, specific engineering and human factors

characteristics are required,haracteristics are dependent on the hardwarefor the operator to correctly identify andexecute the E0P steps. The c
instrument, associated operator action, and the human factor interface
with the instrument. Figure 2.1 gives the enoineering characteristics of
instruments considered in the DCRDR task analysis. As noted, operability
requirements of the instrument, under accident conditions, were included
as additional characteristics needed to perform the task. The specific

O human factors characteristics for operator interface with the instrument
were identified in the summary report, and are included in Table 2.1 forO reference purpose.

The design and qualification criteria for identifying the instrument
operability requirements under accident conditions depend on the
instrumer.t function, and the operator interface with the instrument to
perform this function as noted in Figure 2.2. This criteria is defined
in terms of analogous criteria of instrument categories used under the
R.G. 1.97 pregram (Ref. 14, 15) or under the Reactor Protection System
(RPS) description, Ref. 16. The design and qualification criteria
requirenents against instrument functions, noted in Figure 2.2, are:

Design & Instrument Function /
Oualification Criteria Operator Interface

1) Category 1/or RPS and o Rx Scram.
Redundant Displays o Rx Isolation, Or

o Primary Contai7iHient Isolation

2) Category 2 o Alerting Operator to Emergency, Or
o As a Primary System For Event

Mitigation & Control

3) Category 3 All Other Functions and Operator Steps.

Io

4
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( I 2.0 FUNCTION AND TASK ANALYSIS (CONT'D)

Table 2.2 cives the design and qualification criteria for instrument
categories (Ref. 14). The RPS design criteria and qualification criteria
are given in Reference 16. The RPS criteria meets .the IEEE 279 design
requirements with respect to power supply, equipment qualification,
seismic requirements, QA and channel availability, Ref. 17.

For each of the entry conditions and the E0Ps operator actions listed in
the task analysis data sheets, the needs and characteristics of
information and controls, including the operability requirements of the
instruments, were completed in advance of conducting the CR task analysis
walk-through. These values were entered in the 3rd column of the task
analysis data sheets, as noted in Appendix A, under Controls and
Information Needs/ Characteristics. Comparison of information and control
requirements with control room inventory is discussed under section 3.0
of this report.

O

.

.g.
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TASLE 2.1-A

o
DCRDR TASK ANALYSIS

,

HUMAN FACTOR CHARACTERISTICS OF INFORMATION AND CONTROLS

(OPERATOR ACTION PHASE)

Operation

Action Code Descriptien

RV - Read Value - Procure readout of display
,

CR - Check Read - Readout approximate value, direction of
movement (increasing, decreasing), pointer position
(above,below)

OC - Operate Control - Rotary switches, pushbuttons,
~

potentiometers, controllers

MN - Maintain a parameter. Co-ordinated use of controls and
display in order to obtain a desired system value

RT - Read text - Read legend lights, tiles, or printouts

CL - Calculate - Perform mental or written arithmetic

OT - Detemine trend - Review history of parameter

CN - Communication - Transfer of information between
operators

01 -- Determine Indicator lamp status

RA - Respond to alarm

A
'y -6-
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TABLE 2.1-B

O
V

DCRDR TASK ANALYSIS

HUMAN FACTOR CHARACTERISTICS OF INFORMATION AND CONTROLS
.

(INFORMATION AND CONTROL PHASES)

Operator
Action
Ccde. Instrument - Checked items

DT - Is a chart recorder or printout available? (A meter is a

poor display (see RV or CR for assessment)for establishing a long term trend of more than10 seconds)

CN - Communication between whom, how. Equipme'it availability,
quality, response time (System load)

CI - Indicator size, brightness, color, ID., Number of indicators
in cluster

RA - Auditory - loudness, tone (can it be hcard over the ambient
noise)

O
V Visual - Brightness, flicker, color size

(Auditory is superior to Visual for alarm)

.

O

-7-
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h TABLE 2.1-B (Cont)\j
DCRDR TASK ANALYSIS

HUMAN FACTOR CHARACTERISTICS OF INFORMATION AND CONTROLS

(INFORMATION AND CONTROL PHASES)

Operator
Action
Code Instrurent - Checked items

RV - Digital Meter - Parameter presented, size readability, ID

Meter - Parameter, Direction of Movement, Range Scale inter-
vals (1,2,5,5x,10,10x), Readability, ID

Chart Recorder - Number of Pens, Scale, Color of ink, Range,
Size of Paper, Separation of Recordings.

CA - Meter - Parameter, Direction of Movement, Range, Limit Marks
(5et Points), Readability, Scale intervals ID

Chart Recorder - Same as RV plus limit marks

OC - Discrete - No. of positions, grasp, Feedback of position,
accessability, v 19erability, ID, force (feel)

Continuous (Potentiometers) direction of motion, position
feecback, force (feel) grasp, accessability, vulnerability.

Controller - Mode indication

MN - All the above plus grouping of units for co-ordinated
action, response, tune

RT - Annunciator tiles, Readability, Information content, color
flicker, brigntness, (General identifiability)

Lecend Light - Readability, Information Content Color, ID,
Number of lights in cluster

Printout - No of items on page, format readability

CL'- Can calculation be performed by system? If not, are work
sheets available? Is work space available?

O .B.

. . .. . _ __ _ _ ______.__
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TABLE 2.2
| R.G. 1.97 CATEGORIES
| DESIGil AND QUALIFICATON CRIILRIA PUR IrlSTRul'ENTATI0ft
l

I Catetory 1 Category 2 Category 3

1. EQ Requirements Reg. Guide 1.89 Reg. Guide 1.89 flone

| 2. Seismic Requirements Reg. Guide 1.100 fione !!one

3. Redundancy Requirements Two Channels tione tione
Reg. Guide 1.75

4. Power Requirements Standby Power Highly Reliable !!ane

5. Channel Availability Available Prior To Accident Cut-0f-Service Based on Tech. Spec. lione

6. QA Requirements 10CFR50 'B' 10CFR50 'B' or less dependeing High Quality
on importance to safety

7. Control Room Display 1) Continucus Display 1) Display on Demand Same as
'o Requiren.ents 2) Recorder for one channel 2) Effluent and area monitors Category 2

(min) need a recorder*

3) If ir.rediate trend infor- 3) If inanediate trend information
mation is essential for is essential for operator infor-

operator information, then eation, then we need a recnrder
we need a recorder for for each channel
cach channel

8. Range Overlapping of range required Same as Category 1 Same as
if more than one instr. needed Category 1
to cover range.

9. Equipment Identification Types A,B and C Instrumentation Same as Category 1 tione
Identified with Cocron
Designation on Control Panels

10. Hurun Factors Human Factor Review Of Instr. Same as Category 1 Same as
and Analysis to Determine Type Category 1
and Location of Display
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(d 2.0 FUNCTION AND TASK ANALYSIS, CONT'D

REQUIREMENTS: 2.2 Identification of Indicator Resolution
NRC REQUEST: Identify requirements on indicator resolution for

tasks that require the operator to determine the
value of a parameter or compare the value of a
parameter against an action, control, or caution
point, Reference 11, P.12.

"

NPPD RESPONSE:

The process the DCRCR team has used in determining indicator accuracy
requirements, is shown in Figure 2.3. The process consists of the
following steps.

a) For each of the procedure steps that require the operator to
determine, the value of a parameter or to compare the
parameter's value against an action, control, or caution point,
the accuracy value associated with the parameter is identified
as an instrument requirement. It is entered as control and
information characteristics in column 3 of the task analysis
A-sheets in Appendix A. These accuracy values, obtained from
references 18 and 19, are for the plant in abnormal operating
conditions, and therefore, they are ofter higher than those

O associated with the narrow band of plant normal operation.

\ b) For ' each of the indicators used in determining value of the
parameter, the instrument loop accuracy value is entered in
column 5 of the task analysis B-sheets in Appendix A. these :loop accuracy values represent the commulative instrument '

built-in inaccuracies of the loop components due to instrument
drift, inaccuracy, and resolution. Instrument. loop accuracies
are often specified in the instrument data sheets and provided
to the plant by the instrument supplier (Ref. 20).

c) For each of the steps associated with indicatcr. accuracy, the
accuracy requirement used in the DCRDR F&TA is conservatively
taken as the minimum of the two values specified in steps a)
and b) above. This minimum (or required) indicator accuracy
value'is entered in column 6 of the task analysis B-sheets of
Appendix A.

This process is used throughout the F&TA on the E0Ps, as noted in the
task analysis sheets of Appendix A. Comparison of the required accuracy
against the As-Is indicator accuracy, together with the verification of
instrument suitability is discussed in Section 3.0 of this report.

( -12-
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h 2.0 FUNCTION AND TASK ANALYSIS (F&TA) CONT'Dv
REQUIREMENTS: 2.3 Consistency of Maintaining Level of Details

NRC REQUEST: The level of detail in which required information and
control characteristics are defined shculd be
consistent throughout the analysis, Reference ll,
P.4.

NPPD RESPONSE:

In updating the F&TA on the newly implemented E0Ps (Section 2.6) and
incoracrating instrument operability requirements (Section 2.1) and
indicator resolution requirements (Section 2.2), all details of the F&TA
were included in the F&TA data sheets (A and B sheets). Each of the
entry conditions to emergency, operator steps anc cautions listed in the
E0Ps, are entered in separate sheets that allow for inclusion of all
necessary details on the same sheet. (Refer to Appendix A for viewing
the task analysis sheet format & contents).

Details of the F&TA requirements in terms of the controls and information
needs/ characteristics, as identified in Fig. 2.1, for the annunciators,
indicators, controls and controllers are placed in the 3rd column of the
task analysis sheet as noted in Appendix A. Human Factor requirements
associated with each of the steps are identified in column 4 of the task

f, analysis sheets under Operator Action Code (0AC), listed in Table 2.1.
t Control room inventories are given in sheets lA and 18 for each of the'

( entry steps. Suitability verification of the instruments and -

documentation of the difficiency are also noted on the sheets (Refer to
Appendix A)

All the F&TA details noted above are maintained consistently through the
analysis. . Appendix A gives the controls and information F8TA sheets for
portions of the Reactor Control section of the E0Ps. The remaining
sections of the E0Ps are following the same format as of Appendix A.

O
V
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2.0 FUNCTION AND TASK ANALYSIS (F&TA), CONT'D

REQUIREMENTS: 2.4 Performance of F&TA on Normal Procedures.
.I

NRC REQUEST: The Licensee should complete that part of the F&TA on
Normal Procedures implicitly referenced in E0Ps that-
are required to support performance of E0Ps,
Reference 12, P.3.

NPPD RESP 0f;SE:
;

The Function and Task Analysis (F&TA) performed on CNS E0Ps will be
extended to the. plant normal (or abnormal) operating precedures
referenced ir. the E0Ps. These procedures, listed in Table 2.3, consist

i of:

o Normal Shutdown and Scram Recovery Procedures, Series 2.1 (4
Proce: lures)

o System's Operational Procedures, Series 2.2 (16 Procedures)

o Event Related Procedures, Series 2.4 (2 Procedures)

o Manual Control Rod Insertion Procedures, Series 4.3 (1 Procedures)

Cetails of the F&TA of these procedures will follow the steps identified
l', ' in the DCRDR summary report (Section 3.2 of Ref. 10), and the
\ supplemental F&TA identified in Section 2.1 and -2.2 of this report.

Human engineering discrepancies (HEDs) resulting from this task will be
assessed for safety significance, and the corrections will be included in
the final design modifications outlined in section 6 of this report.

*
, .
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TABLE 2.3

j'~^) EXTENSION OF TASK ANALYSIS TO
STATION OPERATING PROCEDURES (ops)-( ,,

REFERENCED IN THE EMERGENCY OPERATING+
,

( PROCEDURES (EOPs)

List of ops Referenced in EOPs

!

Procedure Number Title-.

2.1.4 Normal Shutdown From Power

2.1.6 Scram Recovery During Startup*

2.1.7 Scram Recovery During Power Operation MSIVs Open

2.1.8 Scrat Recovery During Power Operation MSIVs
Closed

2.2.7 Condensate Storage And Transfer System

2.2.9 Core Spray System

2.2.28 Feedwater System

2.2.33 Figh Pressure Coolant Injection System

[''Ni 2.2.40 HVAC Drywell Cooling
- Q)

2.2.47 HVAC Reactor Building

2.2.54 Low Pressure Coolant Injection (Mode of RRR)

2.2.55 Main Condenser Cas Removal System

2.2.58 Augmented Off Gas

2.2.66, Sect. VII.E Reactor Water Cleanup
i

2.2.67 Reactor Core' Isolation Cooling

2.2.69 Residual Heat Removal System

2.2.73 Standby Gas Treatment System

2.2.74, Sect. VII.I Standby Liquid Control System

! 2.2.75 Steam Sealing System
1

2.2.77 Turbine Generator

2.4.2.3.1 Relief Valve Stuck Open

/" 2.4.4.1 Inadvertent Initiation of CSCS
(
\.

4.3, Sect. VII.E Reactor Manual Control System

.

'
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[ 2.0 FUNCTIO!. AND TASK ANALYSIS (F&TA), CONT'D
V

REQUIREMENTS: 2.5 Performance of F&TA on Plant Emergency
Procedures

NRC REQUEST: The licensee should complete that part of the F&TA on
Existing Emergency Procedures to the extent they will
still be in use after implementation of the E0Ps, P.3
Reference 12. Station Blackout and Remote Shutdown
prvcedures are considered to be emergency procedures,
and should be addressed by the DCRDR, Reference 11,
P.3.

NPPD RESPONSE:

Per NRC letters of references 9 and 12 to the District and the subsequent
conference call with the NRC staff (Ref. 21), NPPD will extend the F&TA
to the station emergency procedures that are still in use after the E0Ps
have been implemented. The 29 fire protection procedures do not need to
undergo F&TA (NRC staff Guid'ance, Ref. 21). The emergency procedures,
that will be subjected to F&TA, are listed in Table 2.4 and consist of:

o Act of Nature, Series 5.1 (3 Procedures)

o Special Events That Include Station Blackout Procedures, Series 5.2
(11 Procedures)

(_,/ o Postulated Accidents Procedures, Series 5.3 (6 Procedures)

I o Emergency Plan Implementation Procedures - Dose Assessment, Series
i 5.7 (1 Procedures)

o Alcernate (Remote) Shutdown Procedures, that are Presently Under
Development.

The F&TA on these procedures _ will follow the same steps as the E0Ps.
HEDs resulting from this task will be assessed for safety significanca,
and corrections will be implemented in a manner similar to the other HED
corrections (Refar to section 6 of this report).

J
-17-
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TABLE 2.4
.?
I
\'

EXTENSION OF TASK ANALYSIS
TO STATION EMERGENCY PROCEDURES (EPs)
REFERENCED IN THE EMERCENCY OPERATING

PROCEDURES (EOPs) AND TO THOSE STILL IN USE
AFTER IMPLEMENTATION OF THE EOPs

List of EPs

Procedure Number Title

A. Acts of Nature

5.1.1 Earthquake

15.1.2 Operation During Tornado Watch j

5.1.3 Flood
.

B. Special Events

5.2.1. Shutdown Fron Outside Control Room

5.2.3 Loss Of All Service Water
'

. 5.2.4 Loss Of Reactor Equipment Cooling (REC) Water
N' 5.2.5 Loss of AC Power - Use Of Standby AC Power

5.2.5.1 Loss of All Site AC Power
.

5.2.6 Loss Of AC Instrument Bus.

5.2.7 Loss Of DC Instrument Bus

5.2.8 Loss Of Instrument Air

5.2.10 Service Water Injection To Reactor Vessel
(Referenced In EOPs)

5.2.13 Maximizing CRD System Flow To Reactor Vessel
(Referenced In EOPs)

5.2.14 Alternate Means To Inject Boron To RPV
(Referenced In E0Ps)

C. Postulated Accidents

5.3.1 Closure Of MSIVs On High Radiation

5.3.4 Pipe Break Inside Turbine Building

.C 5.3.5 Refueling Floor High Radiation

p
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TABLE 2.4 (continued)
| fS i

5.3.6 . Area Radiation Monitor Alarms
,

5.3.7 Post-Accident Venting Of Primary Containment,
*

(Reference In E0Ps)
,

. 5.3.^10 Control Building Basement Flooding

!. - D. . Emergency Plan Imolementation Procedures
!
i-
'

'5.7.17- Dose Assessment (Referenced In E0Ps) -

'

E. Alternate Shutdevn Procedures.

To be developed prior to Alternate Shutdown Fanel installat' ion.
,
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[) 2.0 FUNCTI0tt AND TASK ANALYSIS (F&TA), CONT'D
U

REQUIREMENTS: 2.6 Performance of F&TA on Revised E0Ps

NRC REQUEST: The licensee should complete that'part of the F&TA on
Revised E0Ps, if significant revisions are required
prior to implementation, Reference 12, P.3.

NPPD RESPONSE:

The F&TA given in the DCRDR summary report (Ref. 10), utilized CNS
emergency operating procedures (EOPs) revision 0 dated 4/6/84.
In Augu:t 19EE, CNS implemented E0Ps, revision 1, dated 8/1/85. As the
present F&TA is extended to include instrument operability requirements
(Sectier, 2.1) and indicator resolution requirements (Section 2.2), entry
ccnditions to emergencies, operator steps and cautions are revised to the
newly implemented E0P's. Where the new revisions were judged to affect
the Controls & Information needs/ characteristics, new requirements are
placed in the F&TA data sheets and comparison of requirements with
control roon inventory is cbnducted. The following changes between the
newly implemented E0Ps and the 4/6/84 E0Ps are significant:

o Celetion of the hydrogen and oxygen control sections of the E0Ps,
pending NRC approval of revision 4 of the BWROG emergency procedure

. guidelines (EPGs).
g
I ; o Deletion of the secondary containment (SC) safety limits for quad
(/ area levels as independent entry conditions to emergency, and

incorporating them in SC quad sump levels.
4

o Utilization of the reactor water cleanup (RWCU) system as a backup
to the standby liquid control (SLC) system.- -

Consideration cf these revisions has resulted in modifications to related
HEDs and corresponding design corrections. Appendix D gives the updated
task analysis HEDs, their implementation actions and schedule of
implementation.*

I

i
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; 2.0 FUNCTION At:0 TASK ANALYSIS (F&TA), CONT'D

REQUIRE? TENTS: 2.7 Performance of F&TA on SPDS and PMIS Procedures

NRC REQUEST: The licensee should complete'that part of the F&TA on
SPDS and PMIS procedures required.to support perfor-
mance of E0Ps, Reference 11, P.12.

NPPD RESPONSE:

In discussing the DCRDR supplement tasks with 'the NRC staff (Ref. 21), '

the District noted that Ceeper station does not have a specific procedure
fcr SPDS/PMIS use - during emergencies, and therefore a F&TA on these
procedures could not be performed. After hearing an explanation of how
the District views the SPDS as a supporting element to the 'EOPs, the
staff agreed that task analysis of the SPDS/PMIS procedures will not be ,

required under this DCRDR program.

'
.

O
,

1

6
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r
-( ) 3.0 COMPARISON OF DISPLAY AND CONTROL REQUIREMENTS WITH CONTROL ROCM
(d INVENTORY

REQUIRE!!ENTS: Comoarison of Instrument Reouirements with Control
Rccm inventory anc Verification of Instrument
Suitability

NRC ASSESSMENT / The NPPD method for comparing operator control and
' REQUEST: information requirements with the control room

inventory can be used to satisfy the requirements of
NUREG-0737,-Supplement 1.

As the Function and Task Analysis is revised to
address the concerns raised in the previous section,
this comparison of information and control
requirements with the characteristics of installed
instruments and controls should be repeated to ensure
all requirements identified by the Function and Task
Analysis have been addressed, Reference ll, P.5.

NPPD RESPONSE:

In performing the supplemental F&TA noted in this report, the DCRDR team
continued to utilize NPPD process of comparing the instrument
requirements with control rocm inventory reported in the summary report
Ref. 10. During the task analysis walk-thrcugh in the control rocm, the

(m) operator read the task, then walked through the task aspects at the
,

N> centrol panel. The information and controls availability and specific
characteristics were determined from the control rocm panels. The
following specific characteristics were identified: Equipment No., Panel
No., Parameter, Range, Setpoint, and Controls' characteristics. This
data was documented in the 5th and 6th columns of the task analysis data
sheets under control room inventory heading (Refer to the task analysis
A-Sheets of Appendix A)

Additional entry of CR inventory regarding instrument operability
requirements (Section 2.1 of this report) and instrument accuracy
requirement (Section.2.2) are included in the task analysis B-sheets of;

' Appendix A, as follows:

1) For the instrument operability requirements, the comparison
process of the instrument operability requirements with CNS
R.G. 1.97 instrument category status (or RPS instrumentation
status) is shown in Figure 2.2. The existing data on
instrument category or planned category modifications, as
reported by the District to the NRC in reference 15, are listed
in column 3 of the task analysis B-sheets of Appendix A. The
RPS related instrument for CNS as obtained from reference 16,
are also entered in column 3 of the task analysis B-sheets.

(Oa
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O 3.0 COMPARISON OF DISPLAY AND CONTROL REQUIREMENTS WITH CONTROL ROOM
(/ INVENTORY (CONT'D)'

'

Verification of the suitability of the instrument design and
qualification status against the requirements is documented in
column 4 of the B-sheets. When the suitability criteria was
not met, the reason was noted and the human engineering
discrepancy was documented in the ' Notes" column of ' the task
analysis data sheets.

2)' For the instrument accuracy recuirements. The comparison
process or the requirec accuracy against the indicator's
resolution, as measured in terms of the minimum interval of the

indicator scale, is shown in Figure 2.3. The minimum scale
interval of each of the indicator's inventory is entered on
column 7 of the task analysis B-sheets of Appendix A.
Verification of the suitability of the indicator resolution
against the accuracy requirements is documented on column 8 of
the B-sheets. When'the suitability criteria was not met, this
was noted and the human engineering discrepancy was documented.

The results of the task analysis HEDs have been updated to include the
changes in the F&TA performed. Appencix D gives a sumary of the F&TA
HEDs and their assessment.

,

,

!
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C'% 4.0 CONTROL ROOM SURVEY
'

NRC ASSESSMENT: As discussed in Refs. 4 and 7, the use of the BWROG
Control Room . Survey checklist, together with the
supplement, constitutes an acceptable method that can
be used to fulfill the survey requirements of
NUREG-0737, S.spplement 1, Reference ll, P.6.

The licensee should review existing surveys for
adequacy and perform resurveys as necessary, and
provide detailed documentation of the results and
actions taken, Reference 12, P.4.

REQUIREMENTS: 4.1 Review of Apparent Oversights In the Control
Room Survey

NRC REQUEST: Apparent oversights exist in the Control Room Survey.
These shculd be reviewed to determine if they are
indicative of a syL'.ematic problem with the survey
process, 'and appropriate action should be taken,
Reference 11, P.12.

NPPD RESPONSE:

As described in CNS DCRDR program plan (Ref. 4) and reported in the DCRDR
sumary report (Ref.10), HPPD has utilized the BWROG control room survey

[] checklist together with the supplement in performing the control room
y/ survey.

The DCRDR team, in response to the NRC request for review of the existing
survey for adequacy, has performed this review. The conclusion of the
team is that CNS control room survey adequately meets NUREG-0737,
supplement 1 survey requirements, though, certain recommendations, if
fulfilled, will strengthen both the survey process and documentation of
the results. These recommendations are:

Adding more details on the survey checklists identifying the-

components experiencing the discrepancies.

Describing the HED in more details on the HED sheet,-

identifying the HED-related component by function or
identification number, and noting the component's associated
system.

Identifying a reference for the human factors guidelines or-

standards to which the HED can be measured against.

These recommendations were ful/illed. More details were added to the
survey checklists, and new HED sheets were developed and completed for
the old HEDs (J76 HEDs) and for the new HEDs (351 HEDs), as described in
section 5.2 and 6.1 of this report. Appendix B gives a sample of the HED
sheets for one front panel (Panel 9-3) and one back panel (VBD-S), and as

O) noted, detailed documentation of the HEDs was included.
t.v

-24-



,

MN

- In reference to the oversights ncted in references 9 and 11, the DCRDR
'

team has tracked these deficiencies with the intent of identifying them,
if they have not been identified already. The results of tracking the
oversights, noted in the TER/NRC report of reference 11, are:

1. Several switch directions of movement are reversed from
expected conventions on Panels VBD-A and VBD-C:

These discrepancies have previcusly been identified as . human
engineering observations (HEOs) in the summary report,
subseouently, they have been reassessed for safety significance
as described in section .5.2 of this report, and - are now
scheduled for correction (Refer to HED ID. 77S5. Record #344
for VBD-A and HED ID. 9555, Recoro #361 for VBD-C in Appendix
D)

2. Nonlinear, homemade scale en Reacter Feed Pump Suction
Temperature Indicator, on Panel VBD-A:

The nonlincarity of the scale and the temporary markings placed
on the meter have been identified in HED 7655, Reccrd #343 ,

and HED 6755, Record #335 of Appendix D. The meter ' scale is
scheduled for replacement.

3. Round and T-shaped switch handles obscure view of position
[m) indices and labels on switch escutcheons on Panels VBD-A andv VBD-C:

The discrepancies are identified under HED 6255, Record #331,
and -HED 9055, Record #356 of Appendix 0. Correction will be
made through replacement of switch handles.

4 No demarcation of Switch Annunciator Acknowledge, lest, Reset
and Ground Reset Switches on VBD-C:

This discrepancy was identified in the summary report under HED
160S, Record #160. Correction is planned in accordance with
CNS HF standaros of coding the alarm response systems on all
panels.

The schedule for correcting tnese discrepancies follows the schedule plan
of the DCRDR ccrrection of .all the HEDs (620 HED) noted in Table 6.1 of.
section 6.1 of this report.

-25-
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4.0 CONTROL ROOM SURVEY, CONT'D
7
( )
N- ' REQUIREMENTS: 4.2 Consistency of SPDS/PMIS Human Factor Principles with

the Control Room

NRC REQUEST: The licensee should describe plans and schedules for
providing human factors input to and coordination of the
design and installation of the Plant Management
Information System (PMIS) and SPDS within the control
room, to ensure human factors principles, conventions, and
plant nomenclature, that were applied to the control room
(including NUREC-0700 principles related to computers) are
applied to the PMIS and SPDS, Reference 12, P.4.

NPPD RESPONSE:

SPDS/PMIS was developed for NPPD by Science Applications. Inc. (SAI). SAI
prepared human factors plans for both SPDS nnd PMIS (Referance 23-25) which
were used as templates to cover all human factors efforts performed over the
course of the SPDS/PMIS project.

The human factors plan for SPDS was developed t'o follow the requirements for
SPDS as contained in NUREG 0737, Supplement 1. This human factors plan has as
its emphasis, that the SPDS would display the appropriate information required
by the operational personnel and that the information would he displayed in a
manner that allows the man-machine interfaces to work in a smooth and

p efficient manner.
G

The human factors plan for PMIS was developed to address both: (1) The human
factors principles to be used during the development of display formats
provided with the PMIS and (2) the methodology to be used for performing a
human factors review of all generic displays and controls of the PMIS.

SAI, as part of the human factor plans for SPDS and PMIS, developed human
factors engineering guidelines (Reference 24). These human factors
engineering guidelines were taken from NUREG-0700 and rearranged in a manner
more suitable to the SPDS/PMIS project. These guidelines were used as
guidance during the design phase of every man-machine interface component.
The guidelines were used in conjunction with a compliance checklist form for
the SPDS and a non-compliance explanation form used to evaluate the compliance
and explain any non-compliance for the SPDS man-machine interface. To get
operator feedback on the effectiveness of the SPDS CRT displays, a display
characteristics questionnaire was used.

NPPD will obtain copies of SAI SPDS checklists, and will review their contents
against the as-built dispinys. Consistency of the SPDS with the control room
human factor principles will be checked through this review. Based on the
results of the review, NPPD will take action to correct the discrepancies.

(3
V
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( ) 4.0 CONTROL ROCM SURVEY, CONT'D.
v

REQUIREMENTS: 4.3 Validation of Control Room Environment And
Communication Survey Following Planned
Mccifications

NRC ASSESSMENT / The in-progress audit noted that a number of changes
REQUEST: that may affect the control room environment and

communications are anticipated. Also, new equipment
that may be adversely affected by the environment is
to be installed. After these modifications are
completed, the environment and communications surveys
shculd be repeated. We suggest that the NUREG-0700
checklists would form a basis for these surveys that
is superior to the BWROG checklist. During resurvey,
the operator's communications ability while using
self-contained breathing apparatus and respirators
should be evaluated, Reference ll, P.7.

NPPD RESPONSE:
'

CNS cortrol room environment, and communications were surveyed under the
DCRDR program, and the results of the survey are given in the DCRDR
summary report (Ref. 10). Several discrepancies were identified in the
survey. They were assessed by the DCRDR team, and implementation actions

c were identified to correct them. The discrepancies noted are:

(dI' Communication system not redundant (HED 1725)-

The PA system has no channel dedicated to operations (HED 1735)-

Communication system not equipped with channel select (HED-

174s)
Lack of ventilation system supply filtration (HED 21)-

Lack of backup cooling supply for the control room air-

conditioning system (HED 31)

The schedule for implementing the design corrections, noted in the
summary report, was 2nd refueling.

In addition, the emergency lighting in the control room was examined per
NUREG-0700 criteria (section 6.1.5.4 of Reference 5), and it was
concluded that the front and back panel lighting is inadequate (HED
34355 Record 1617). The DCRDR team assessed this HED as significant, and

; the implementation of the corrections is scheduled for 3rd refueling
(Refer to section 6.1 for implementation schedule of the design
modification).

| Following the completion of these modifications, NPPD will perform a
survey update of CNS control environment to verify conformance with

} NUREG-0700 criteria. During this resurvey, the operator's cor:nunications
. ability while using self-contained breathing apparatus and respirators
I will be evaluated.

O
I j
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4.0 CONTROL ROOM SURVEY, CONT'D,

1
REC 0tiMENDATIONS 4.4 Uccrading of HED Record Sheets

NRC REQUEST: HED records should be upgraded so the written
: documentation alone is adequate to provide non-DCRDR

team members a clear understanding of each HED, j
; Reference 11, P.13.
i 4

'

HPPD RESPONSE

{NPPD is instituting a plan for documenting all the HEDs (including those
noted as HEOs in the summary report) on the IBit-PC utilizing the
DBASE-III software. This system can list, track and sort the HEDs. The
new format of the HED sheets has been expanded to include the following

I information:
!
'

o HED ID. number,

o HED description
o HED source (F&TA, Control Rcom Survey, Operating Experience)

,

: o Human Factor topic (Labeling, Color Coding, visual displays,
annunciators, controls, communication....etc.)

4 o NUREG-0700 related section, with excerpts on HF guidelines
noted in the comments section.;

! o Related system or subsystem.
o Ccmponent ID where the discrepancy was found (description byi

[m} Plant ID number or by function).4

%/ o. Implementation action (fix, no action, delete, or place on
SPPD/PMIS)

i o Type of correction (Enhancement or Modification),
i o Resolution of the HED/ description of the corrective action.
! o Implementation date (1st, 2nd, or 3rd refueling)

o Verification that.the HED has been corrected witacut creating a
new discrepancy.-

| o Implementation date, and validation of the implemented design.
1

Such information encompasses the full spectrum of the DCRDR program
i elements ranging from HED Identification, Reference to NUREG-0700,

Assessment, Corrective Action / Resolution, Verification of corrective
action, mplementation, and Validation of the implemented design.
Appendix B gives two samples of the HED sheets for one front panel (Panel
9-3) and cne back panel (VBD-5). As noted, the contents of the HED sheet
provide the Non-DCRDR members with adequate information to address the
HED and implement the design corrections.

v
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5. ASSESSMENT OF HUMAN ENGINEERING DISCREPANCIES (HEDs) T0.

n ,/ DETERMINE WHICH HEDS ARE SIGNIFICANT AND SHOULD BE CORRECTED

REQUIREMENTS: 5.1 Reevaluation of the Safety Significance of the
Lack of Lamo Test Capability

NRC ASSESSMENT / NPPD's process for assessing HEDs once they were
REQUEST: categorized as such is in compliance with the

requirements of NUREG-0737, Supplement 1. We
believe, however, that the safety significance of the
lack of lamp test capability was understated and
reccmmend that the decision not to correct this HED
be reevaluated, Reference 11, P.8.

f; PPD RESPONSE:

Pcr the hRC request, NPPD has reevaluated the lack of lamp test
capability in CNS control room, by performing several feasibility studies
(Ref. 26) on the panels indicating lights. The purpose of these studies
is to determine if practicil methods are available to provide a high
degree of confiaence that control room panel indicating lights are
available when called upon. The feasibility studies included:

1. ficdifying the operating lights with Push-to-Test indicating lights
with control test power.

, [ ) 2. Modifying the existing lights with Push-to-Test indicating lights
! k s' with local test power.
|~ 3. Modifying the existing lights with Area Test Switch with control

test power.

4 Modifying the existing lights with Area Test Switch with local test
power.

5. Replacement of existing lights with Twin-Bulb indicating lights.

6. Periodic replacement of all indicator light bulbs.

7. Institution of administrative controls to check failed indicating
lights.

Each cf these methods was examined for advantages / disadvantages,
practicality and u,st, and compatibility with existing plant equipment
and circuits. In additio1, consideration was given to the type of the
existing indicating lights in the control room; the single-bulb
indicating lights and the two-bulbs indicating lights (on-off, open-
close) where existing bulb failure detection features already exist. It

is the conclusion of the DCRDR team that a combination of administrative
controls and lamp test feature (or provision of dual-bulbs) for the
existing single-bulb indicating lights, would provide the most cost-
effective methods of light failure detection.

7

i )
v
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NPPD proposed corrective action of this task is:

1. To institute an administrative control (through control room' logs)
to, check for failed indicating lights on a daily basis (2nd or'3rd

. shift).
~

2. To' modify the most critical single-bulb indicating lights with
Push-to-Test Indicatirg lights or with dual-bulb indicating lights.

,

As a follow-up of the task, CNS control room was surveyed for signal-bulb
indications. The results of this survey is given in Table 5.1, which
shows a total cf 127 single-bulb indication exist in the control room..

Those indicators with no-safety significance will be eliminated from this
list, ar.C the remaining indicators will undergo design modifications.

.

.

i

|O
.

p

.

,
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TABLE 5.1

LIST OF SINGLE-BULB INDICATIONS'IN CNS CONTROL ROO!!

No. of
single bulb

Panel Indications Description

RHR A:
9-3

2 3A & 3C Signal Lights
1 Logic Initiation
1 Containment Spray Control
1 Shutdown Control Valve 29A<

1 Containment Spray Signal
,

RHR B:

2 3C & 3D Signal Lights1

~

1 Logic Initiation
1 Containment Spray Control

3

1 Shutdown Control Valve 298
1 Centainment Spray Signal

1

ADS & LLS:
'

8 Accumulator Pressure

CS A:

1 Infection Valve Seal-In
1 Pump Stop Signal Seal-In

CS B:.

1 Infection Valve Seal-In
1 Pump S. top Signal Seal-In

,

'

HPCI:

'
1 Turbine Test Power .

i

! 1 Initiation Signal Reset
1 Auto Isol. Signal Reset.
1 Reactor HI WL Reset

,

I
.

.

O1

:

-31-
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TABLE 5.1 (CONT'D)('v)
LIST OF SINGLE BULB INDICATIONS IN CNS CONTROL ROOM

No. of
single bulb

Panel Indications Description

9-4 RCIC:
4

1 Turbine Test Power
1 Auto Isol.
1 Initiation Signal

OTHERS:*

| 1 Radwaste Trouble Alarm Bypass
2 RRMG - A&B Runback Reset
2 Scoop Tube Reset A&B
2 DC Supervisor Lockout Power A&B

*

9-5 1 Refuel Mod. Select Permissive
1 Emergency Notch Override
1 Safety System Panel IL
3 HI WL TRIP Logic A,B,C

;

2 PCIS Channel A,8' () 2 PCIS Channel A,8

VBC-A
2 Turbine Trip Power Ind. A.B.

! 2 RFP - H.P. Stop Test A,B Pumps
2 L.P. Stop Test A,8 Pumps
2 Overspeed Trip Block A,8 Pumps
1 Annunc. Bypass - Water Treatment-2

1 - Cond. Filter Demin.
2 Service Water Pumps 1A, 1C.

.

VBD-B
2 Service Water Pumps 1B, 10
1 Main Turbine Trip Supervisory*

1 Main Turbine Autostop Trip Latch
1 Emergency BRG Oil Pump
1 Gland Seal Aux. ST. Supply
1 Mn Turbin. Trip Circuit Energizer IL
1 Turb Trip Reset Relay
1 E/H Low Fluid Level Lockout relay
1 Annunc. Bypass Auto Offgas
1 Annunc. Bypass Auto Radwaste

.
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U TABLE 5.1 (CONT'D)~

LIST OF SINGLE BULB INDICATIONS IN CNS CONTROL ROOM

No. of
single bulb,

Panel Indications Description

VBD-C
1 Synch SW lFS
1 1GS

" "

1 lAN-1AS" "

1 1BN-1BS" "

2 D/G #1,2 Incomplete Seq.
1 ACB 3310 Reclosure Cutcut On,

+

1 Synchro Check Permissive to closure
3310/3312

'

2 161 KV Switch Yd OCB's
; 160A & 160G trip & L.O. Circuit No. 1

2 Bypass Transf/ Inverter Selector
t

VBD-F
2

I . 9 86 - Lockout Relays -

4 DC Feed Power To MN Transf
'

VBD-H

I 2 DW Terrp Recorders & Ind. Ncreal/
Alternate Power Supply,

f' VBD-J

: 1 DW Airlock Door Control
1 RR Airlock Outer Door
1 RR Airlock Inter door

i VBD-P) & P2

2 Annunc. Pcwer Supply 125 VDC

9-16,

2 RPS - M-G set power Ind. Alter Source /

', Gen A.
2 Alter Source / Gen B.

'

:

i-

iO ,

:
i
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| TABLE S.1 (CONT'D) ,

1 |

: LIST OF SINGLE BULB INDICATIONS IN CNS CONTROL ROOM ,

,

!

No. of . ';'

j single bulb
Panel Indications Description ;

,

| 9-15 & 9-17:

2 RFP A,B Turb Control Reset
,
'

2 CRD Stabilizing Valves
.

!

- 9-02

I
1 SW Source Check
1 REC Source check
2 Offgas vent pipe source check A&B L1

; 1 Offgas vent pipe line purge*

1 Offgas chamber purge4

:
1

|
! f

i
f

' Total: ~ 127 L.

i .

t f

! |

;

I

i

F
4 1

!
P

>

r
-

.

I

j- r

i

!

!

,

,

,
,

!

!
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o
( ) 5. ASSESSMENT OF HUMAN ENGINEERING DISCREPANCIES (HEDs) TO DETERMINE
C/ WHICH HEDS ARE SIGNIFICANT AND SHOULD BE CORRECTED, CONT'D

REQUIREMENTS: 5.2 Reassessment of Human Engineering Observations
(HEOs)

NRC ASSESSMENT / The methodology for segregating HEDs and HEOs during
REQUEST: the control. room survey does not fulfill ~the HED

assessment requirement of Supplement 1 to NUREG-0737.

NPPD may resolve this issue by documenting the
specifics of each HE0 in their supplement to the
DCRDR Sumary Report and providing, for review,
justification for each item not corrected. This
action will bring NPPD's program into conformity with
the BWROG position that HEDs identified by the
control room survey will be evaluated on an' item-to-
item basis, Reference 11, P.8.

NPPD RESPONSE:
"

!n the previous assessment of the HEOs, collected through the control
room survey, the DCRDR team has utilized two-step approach in their
assessment approach:

1) Screening the HE0s to these with high or intermediate errorn
( ) potential and with higher or intermediate non-compliance with
C/ human factor standards. The criteria used for screening is

that of the BWROG (Ref. 27).

2) The screened HEOs (later noted as HEDs) were assessed
individually for safety significance, and corrections were
later selected by the DCRDR team.

The DCRDR screening process resulted in a moderate number of survey HEDs
(176 HEDs). This was considered acceptable in view that correction of
all the human factors deficiencies in the control room may not be cost
effective.

The NRC in their response to CNS DCRDR summary report (Ref. 12) has
objected to the above-mentioned screening process, and required that each
of the control room discrepancies be assessed for safety significance
item-by-item. in the District letter to the comission, (Ref.13) NPPDt

has agreed to comply with this request.

The currently-used methodology of assessing the control room discrcpan-
cies is shown in Fig. 5.1, where it differs from the one presented in the
sumary report in that the screening process has been eliminated. All
the control room survey discrepancies have undergone the same assessment
process, noted in Fig. 5.2, as the original HEDs. The result of the new
assessment is an additional 351 supplemental HEDs, that were added to the
original HEDs. This makes a total of 620 HEDs. Appendix C gives a

O summary description of the supplemental HEDs, their assessment and
V corrective actions.
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[) 6. SELECTION OF DESIGN IMPROVEMENTS
V

NRC ASSESSMENT: In general, the process used for selecting HED's to
be corrected and for scheduling implementation dates
meets the requirements of NUREG-0737, Supplement 1,
Reference 12, P.4.

NPPD should ensure their Sumary Report Supplement
discusses the following items in sufficient details
to allow NRC review and determination whether the
DCRDR requirements of Supplement 1 to NUREG-0737 have
been met.

REQUIREMENTS: 6.1 Planned Modifications To Resolve HEDs A Schedule

NRC REQUEST: In its Supplemental Summary Report the licensee
should describe all modifications planned to resolve
HED's and provide a schedule for correction HED's,
Reference,12, P.4.

In addition, the licensee should provide documenta-
tion of the . procedure used to evaluate ~ each HED
through the selection of design improvement, and the
verification and implementation processes, in
sufficient detail to permit NRC evaluation of the
process used, Reference 12, P.4.

b NPPD RESPONSE:
,

As described in section 5.2 of this report, the assessment of the
supplemental HEDs and the process used for selecting their corrective
actions have followed the same procedures reported in the sumary report
(Ref. 10). These supplemental HEDs and the original HED were combined to
give a full list of 620 HEDs, which have been addressed for correction by
CNS. Appendix D gives the results and assessment sumary of all the
HEDs.

... . . .

In scheduling implementation dates for these corrections, the
Engineering / Implementation team of the DCRDR program (refer to section 1
of this report) has setup a master schedule plan for control room - ~

corrections as:

1st Refueling: VBD-S
VBD-J
VBD-R
Panel 9-3
Panel 9-4
Panel 9-5

O
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m
( ) 2nd Refueling: VBD-M
n/ VBD-K

VBD-H
Panel 9-02
Panel 9-21
Panel 9-10
Panel 9-11
Railing
Annunciators
Fire panel
Environment & Communication

3rd Refueling: VBD-0&G
VBD-P &P
EmergdnchLighting
VBD-A
VBD-B
VBD-C

This schedule varies from that reported in the summary report in the fact
that panel enhancements are integrated with the design modifications, and
R.G. 1.97 modification are coordinated with the DCRDR modifications. Per
the district letter to the Commission (Reference 28), this new schedule
would result in safety related modifications being implemented on a time
scale which is faster then previously submitted (as evidenced by the
planned corrections of reactor related enhancements and modifications ofs

i Panels 9-3, 9-4 and 9-5. by the 1st Refueling). Table 6.1 gives theV detailed schedule plan of DCRDR corrections.

As for the procedure used for design corrections, NPPD has setup an
organization of two teams (Refer to Section 1 of this report) with the
responsibilities of developing: Resolutions of the HED's, Integrated
enhancements and modifications for each of the panels, Detailed design of
the corractions, verification of the design . improvements, and
Implementation of the improvements. Figure- 6.1 shows the design
improvements process that governs the DCRDR program. The input to the
process are'the. HED sheets per panel (noted in Appendix B), the As-Is
panel drawings, and the technical specifications of equipment on this
panel. The output of the process is the design change package that
includes detailed drawings of the upgraded panel, implementation plans of
the modifications, and purchase requisitions for the new instruments.
The process is guided by the results of two programs:

. -l . The feasibility study performed on these panels requiring major,

design modifications, as described in section 6.2 of this report.

2. CNS human factor (HF) standards and implementation guidelines, which'

form a standard guide for Cooper control room enhancements based on
NUREG-0700 and other recent HF references on power plant control
rooms, Raf. 29-31 (This standard developed by General Electric
Company and their HF Consultant, is given in Appendix E of this
report).,m
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[V) The design improvement process is accomplished by the DCRDR team
reviewing the list of HEDs and corrections per panel, developing the
necessary enhancements in terms of demarcation lines, mimics, meter
banding, labeling, color coding..etc., rearranging the placement of
controls .and inoicators to meet the HF standards, locating the new
instruments of R.G. 1.97 and of the DCRDR, and lastly issuing 1) the
final HED sheets, 2) conceptual panel drawings (in the form of
computerized graphics, half-scale mockups or design drawings) indicating
the enhancements and modifications, and 3) an integrated list of the
required meter and chart recorder enhanc:ments associated with this
panel.

The design improvement process is illustrated in figures 6.2 to 6.8 for
the'back panels VBD-S, VBD-J and VBD-H, and figures 6.9 and 6.10 for the

.

front panel 9-3. Comparison of figures 6.3 and 6.4 to the As-Is panel
drawing of figure 6.2 shows how the enhancements and mcdifications of
tables 6.2 and 6.3 are incorporated in this panel. Similar procedures,

are being followed with other panels, as noted in Figures 6.5 and 6.6 for
VBD-J, and in figures 6.7 and 6.8 for VBD-R. For panel 9-3 where most of
the standby core coolant systems (CSCS) instrumentation for the RHR,
HPCI, CS and SRVs are located, many controls had to be relocated and new
instruments had to be positioned to meet the enhancements and design
modifications of tables 6.4 and 6.5 for this panel. Table 6.6 lists the
meter and chart recorder enhancements for panel 9-3.

The detailed design of the panels follows the receipt of HED sheets, the
enhancements and modifications lists and drawings. Detailed drawings of-t'v the panels, analysis in support of the panel design, implementation plans
and purchase requisition requests are all prepared in an integrated
design change (DC) package for each of the panels. Appendix G gives the
DC package for VBD-S, that is under development by NPPD engineering. It
should be noted, that any additional HEDs and ccrrections resulting from
the performance of F&TA on plant procedures noted in section 2.of this
report, will be incorporated in the DC package before final
implementation of the design changes.
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| TABLE 6.2

'

j '

,

VBD-S ENHANCEMENTS
,

i
< .

$' I

i- 0 PANEL IDENTIFICATION
,-

0 SYSTEM AND SUBSYSTEM LABELING ,

, i

! O ELIMINATION OF TEMPORARY LABELS i

.

1

i 0 VALVE & PUMP SWITCHES DISTINCTION
1

'

t

2 :
t,

'

0 BANDING OF HETERS |
!

1

O COLOR CODING OF ANNUNCIATORS

|~ .

O DEMARCATION'0F SUBGROUPS i
.

~

i
'

-

!

j. O PRIORITIZATION OF ALARMS

! :

1
4

*

,
,

,me- p

4 ;

f f
-

.

d

-

I

k
'

,i . :
.

'

f
; t

|j
. _ .,

I >

I I

J. L
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TABLE 6.3

VBD-S MODIFICATIONS

0 INCORPORATION OF REACTOR BUILDING SUMP LEVEL

INDICATIONS

0 FUNCTION?L CPnL'PI'!C OF CN!T"0L BUILDING SUMP

SWITCHES AND YARD SUMP SWITCHES

0 RELOCATION OF ELEVATED RELEASED POINT (E.R.P.)

SUMP SWITCHES AND DISPLAYS TO IMPROVE VISIBILITY

AND ffEET ANTHROP 0 METRIC LIMITS

0 STANDARDIZATION OF ALARM RESPONSE SYSTEM

.

U
-45-
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i

j TABLE 6.4

PANEL 9-3 ENHANCEMENTS

0 FLOW PATH LINES FOR RHR, CS AND HPCI, WITH DISTINCTIVE COLOR CODING

IDENTIFYING VARIOUS MODES OF SYSTEh OPERATION -

0 LINES OF DEMARCATION SEPARATING VA...'0VS SUBGROUPINGS OF PC, NBI AND

HPCI TURBINE AND HPCI PUMP DISPLAYS

0 MATRIX IDENTIFICATION OF ANNUNCIATORS
.

O CLARIFICATION OF INCOMPLETE OR AMBIGUOUS LABLES

:

0 MERGING OF NEW LABELS WITH EXISTING LABELS IN HIERARCHICAL FORM

0 SCALE MARKING OF DISPLAYS, AND IDENTIFICATION OF PROCESS UNITS

0 PRIORITIZATION OF ALARMS THROUGH COLOR CODING OF ALARM TILES

1
;

!

,

'

,

1

'
;

| -46-
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.

() TABLE 6.5

PANEL 9-3 MODIFICATIONS

0 RELOCATION 0F RHR, CS, AND HPCI SWITCHES FOR:

IDENTIFICATION OF SYSTEMS' MODES OF OPERATION-

DEVELOPMENT OF ORDERLY FLOW PATHS-

CLOSER ASSOCIATION OF FEEDBACK.TO RELATED CONTROLS-

FUNCTIONAL SUBGROUPING OF RELATED CONTROLS-

0 INCORPORATION OF R.G. 1.97 INSTRUMENTATION AND REACTOR WATER
~

LEVEL DISPLAYS

0 STANDARDIZATION OF ALARM RESPONSE SYSTEM
,

O FUNCTIONAL SEPARATION OF PRIMARY CONTAINMENT (PC) DISPLAYS FRCHO REACTOR CONTROL DISPLAYS

-47-
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TA L 6.6

PANEL 9-3 NETER INDICATION AND hE(X)RDER ENHANCEPENTS

Banding Process Units
Entry To Not Easily

Normal Emergency Read or Requires
Item (Green (Red Scale identi- etwnge
No. ID . Description New I.abel Band) Arrow) Present Change to fiable to Cosewnt s

1 P01-148A Ht. Ent. Vent P01-148A
Viv. 166A llT.EX. VENT

VLV. 166A

2 P01-149A Xt. Ext. Vent P01-149A
Viv. 167A HT.EX. VENT

VLV. 167A

3 PC-PR-1A PC Pressure PC-PR-1A 0- 2 psig x o Place unit label on,

g PC PRESSURE 1.45 recorder cover below scale
e

4 PC-IR-1A PC Level PC-LR-1A x o Recorders PC-LR-1A and
PC IIVEL NBI-PR-2A are swapped.

5 NBI-PR-2A Reactor NB1-PR-2A 825- 1045 - 0,300,600,... - 0,200,400, o Place unit label on
Pressure RX PRESSURE 1025 psig 900, 600,... recorder cover below

progression - Distinguish scale.

- Markings not between major
sufficiently and minor
differentiated markings

(1) Include power scpply identification on label.
(2) h intain a maximum of nine antermediate graduations between numbered markings
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TABLE 6.5 IC6nt'd

PANEL 9-3 tETER INDICATION AND RECORDER ENilANCEMENTS

ILmding Process Units
Entry To Not Easily

Normal Emergency Head or kequires
item (Creen (Red Scale identl- cli.snge
No. ID De sc ript ion New Label Band) Arrow) Present Ch.enge to flat.le to Comments

6 PC-LI-13 level PC-LI-13 1.5" to 1.5" and - 0,5,10.... - Same progression
11 VEL -1" 2.5" progression with maxistan of

with 19 mark- 9 markings

ings between between numerals
numerals

- Black normal - Creen band per
band markings standards

7 NBI-DPI-93 Jet Pump NBi-DPI-93
Dev. Ilead JET PUMP

DEV. IIEAD
e
>
@
e 8 PI-109 Pump Disch. PI-109 - 0,3,6,... - 0,2,4,6,... o Pieters PI-109 & PI-112

It!MP DISCil. progression with distinctive are swapped,
markings

9 PI-112 Turb. Steam P1-112 o Place a WARNING lower
IL78. STEAM limit red mark at

150 psig on the meter
scale.

10 P1-48A Press PI-48
PlJMP

PkESS.

(1) Include puwer supply identification on label.
(2) mintain a maximum of nine intermediate graduations between membered markings
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TABLE 6.6 (Cont'd),

j PANEL 9-3 MTER INDICATION AND RECORDER EhHAhCEMNTS

,' Banding Process tinits
|- Entry To Not Ssily

No:1 mal Emergency Read or Requires-,

] Item (Green (Red Scale identi- change
j No. ID Description New Label Band) Arrow) Present Change to' fiable to Coassent s
!
:

|

1
-t

'

11 FI-504 Flow PI-504
i PtNP

| FLN
>
i

j 12 PC-PR-512A Drywell Pressure x psig ~ o Place unit label on
j recorder cover below

j scale
i
t *

.

13 Not RHR Flow A&R FR-143 - Pointer covers a gpa o Raise scale,

g identified RHR scale markings,

j 4 IIIM - 0,4,8... - 0,2,4,6....

j progression progression
) with 19 markings
) laetween numerals

,

14 FC-PI-5125 Drywell Pressure PC-PI-5123 0-1.5" '2.0" x psig o Requires meter reca11-
! DRYWELL psig .psig t, ration for scale to

PRESSURE read in psig other than

psia

15 LI-12 Torus level LI-12 1.5" 1.5" &,

| TORUS to -1" -2.5"
1 LEVEL
l

(1) Include power supply identification on label.
(2) h intain a maximia of nine intermediate graduations between numbered markings

1

4

!

;

,,m, - m - -. -- - - m _ . , , _ - - - , , , - , - . . - - - - - , .-- - - - - -- - _ _ _ _
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TABLE c.6 (Cont'd)

PANEL 9-3 tETER INDICATION AND RECORDER ENILAMTMENTS

Banding Process tinits
Entry To Not Easily

Nrmal Energency Read or Requires
Item (Green (Red Scale identi- chanPe
No. ID Description .New Label Band) Arrow) Present Change to fiable to Comments

16 L1-10 Torus level LI-10 - Red - 0,2,4,6,... - Nine markings
TORtfS arrows at progression teet numerals
LEVEL emergency with 11

levels markings bet.

(same as numerals
LI-12) - No +/- signs - Add +/-

signs on meter

scale,,
vi

Y 17 POI-1488 lit.Ex. Vent P01-1488
Viv. 1668 IE.EX. VENT

VLV. 166B

18 P01-1498 Ht.Ex. Vent POI-1498
VIv. 167B IE.EX. VENT

ViV. 167B

19 P1-4SB Press PI-485
ITMP

PRESS.

(1) Include power supply identification on label.
(2) Maintain a maximum of nine intermediate graduations between numbered markings

i

|
|
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TABLE 'o.f, (Cunt'd)

- PANEL 9-3 9ETER INDICATION AND REOLEDFR ENHANCDENTS

l
Randina Process Units

|
. Entry To hot Easily

Normal Emergency Read or Requires
Item

New Label (1) (Creen
(Red Scale identi- change '

b. ID Description Sand) Arrow) Present. Change to fiable g f - nts

20 FI-508 Flow PI-508
PtNP

,

Flad

!
! 21 PI-116 Pump Suction - 0,15,30,.... - 0,10,20 psig o Place a WARNING lower
j progression progression limit red mark at -15

VAC on meter scale

| 22 51-2792 Turb Speed - 0,1,2,3,4. . . o change movement of
from top to pointer: bottom to top, ;,

bottom. to ipJicate increase in
- a
! vi speedw

0

| 23 P1-111 Turb Steam - Same as PI-109, - Same as PI-109
Item 8 Item 8

!
,

| 24 RHR-F1- Loop A Flow - 0,5,10.... - 0,2,4,6,...

| 133A progression progressim

| with 24 markings with distinctive |

| between numerals marking lengths ,

I i

25 RHR-F1- Imp B Flow - Same as F1-133A - Same as FI-131A
,

1338 Item 24 Item 24 I
| - |
,

1

26 PC-LR- Torus level - Red arrows o Place unit label on|
11 at emergency secorder covrr below

levels (same scale)
as LI-12)

!

(1) IncluJe power supply identification on label,
i (2) Maintain a maximum of nine intermediate graduations between numbereJ rarkings
I
|

!

j



.

1

I
I

CNS HF STANDARDS,y
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w
CORE TEAM TASKS:

- REVIEV HED RESOLUTICNS
I - NEET CNS W GU1KLINE3/ STANDARD 3

- UTIL12E RESULTS OF FEA3131LITY STUDY'

- ANALY2C SYSTEN3' FUNCTEMS
INPUT - DEVOLOP NINICS AND/OR FUNCTIONAL KNARCAT10NS DUTPul
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ENGINEERING TEAM TASKS:
- REviCv CORE TEAn output

- KVELtr ETAD.ED 10PLEENTAT10N PLANS
y - POtFORN ANALYSIS N SUPPORT OF K31GN

- 135tE KTAILED DRAVINGS
- DOCUMENT K31GN CHANGES (DC)
- NITIATE PURCHASE REQUISITION 3

DE
MKMDIT
lhTINS
AfMES

DUTPUT

. IMPLEMETATRIN PLAN I

. ETA 1 LED DRAVINGS |
. K31GN CHANGE PACKAGE

' f

VERIFICATION / VALIDATION TASKS
CORE TEAM TO EN3tlRD

- Pfl0PD3ED CHANKD DO NOT CKATE NEV HEDs DF HIGHER
CONSEQUENCE 3 THAN ORIGINAL HEDs

- PRDPD3CD CHANGC FDLLDV D4: HF ENGINEERING STANDARDS
- NEV K31GN IMPROVES UPERATDR/MACHINC NTERFACE VEN |

COMPARED TD DLD K31GN |
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, 6. SELECTION OF DES!Gli IMPROVEltENTS C0t4T'O
|

| REQUIREMENTS: 6.2 Results of Feasibility Studies For Mcdifying
| Back Panels
!

NRC REQUEST: The licensee should complete feasibility studies used
to evaluate HEDs relating to Engineered Safety '

| Feature (ESF) Systems infermation and ESF controls '

located on back panels; and provide documentation
that describes the methodology and procedures used,
Reference 12. P.S.

I NPPD RESPCliSE:

In CNS DCROR sumary report, NPPD noted that corrections of several
corplex HEDs will await the conduct of a feasibility study (FS) to

I icentify resolution alternatives. These HEDs dealt mainly with: 1) panel
| layout, in that controls and displays are positioned beyond the
! recencended anthropometric limits. 2) controls and their feedback

indications are far apart. 3)' existing control arrangements do not allowI

I the structuring of orderly flow paths among systen components nor
functional demarcation of related displays and controls.

|

| 81sek and Veaten Engineering (B&Y), has performed the feasibility studies
for Ci45 control room, and developed arrangements to correct the placement

% related HEOs identified in CNS DCROR (Ref. 10).
B&Vnotedthatalthouc|y

h

completely new panels are possible, they would not be economical
,~

; practical. Instead, the FS report presented new arrangements that
l utill:e the existing panel structure and only modify the front faces of
| the panels. These modifications relocate components on the existing
| panels such that they are within or near the human factors guidelines in
l fiUREG-0700. Therefore, tney are constrained by the existing panel

structure and interior details. Figures 6.11, 6.12 and 6.13 give
examples of the recommended corrections for the three panels: VBD-S, ;

,

I VBD-J and VBD-R. Other panel recommended corrections are given in
| Reference 3.2.
|

| As noted in section 6.1 of this report, the DCROR team is utilizing the
results of the FS report in develeping integrated enhancements and |

'

! modifications for each of the panels, that address the HEDs and meet the
station HF standards. Accepting in part or in full the recomendations
of the FS report is the responsibility of the DCROR team, and is decided
upon througn team evaluation of the severity of the HED, the benefits
gained, and of the impact on operator training resulting from the change.
Comparison of Figure 6.4 against 6.11 and Figures 6.6 against 6.12 shows
hcw the DCRDR team is incorporating the results of FS in the development
of panel enhancements and mcdtfications.

!
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\ |

') 7. VERIFICATICf4 THAT SELECTED DESIGri IMPROVEMEriTS WILL PROVIDE
tiECESSARY CCRRECTION, WITiOUT IfiiRCDUC!?iG f4EW HED'S

REQUIREMENTS: Verification of Design Improvements f
flRC REQUEST: The licensee should describe the process to be used

to conplete this activity, and provide the results in
their Supplemental Summary Report, Reference 12 P.5.

NPPD RESP 0t.SE: !

Verificatice cf tne HED ccrrections constitutes an essential step in NPPD
cesign irproverents process, as neted in Figure 6.1. Verification of the
design irprovements will be accerplished in two phases:

1) Indepencent Design Verification, where the design verifier
incependently verifies tne design change (CC) package, in accordance
with tne station DC procedure.

2) DCRCR Team Verification' A Validation of Design Changes, where the
CTRDi team memoers review the DC package, and ensure that the '

preposed changes incorporate CNS bF engineering standards, do not
create new HEOS, and result in improving the operator / machine
interface.

Appendix F gives the details of NPPD process of verification, validation i

and implementation instructions to be used in the CCROR program. L

!

r

I
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\''j 8. C00R0!NAT|0N OF CONTROL R001: IMPROVEttENTS WITH CHANGES

RESULTING FROM OTHER PROGRAMS SUC- AS SPDS, OPERATOR
TRAIN!tiG, REG. GU!CE 1.97 !! a LFC4TATION

NRC ASSESSMENT: Although the schedules for !4UREG-0737 activities have
been coordinated, it is not apparent that NPPD has a
positive program to ensure these activities happen in |
a cocrdinated manner. Additional coordination and
interaction at the working level for these projects
may be necessary to make the schedule come together.;

| Reference 11. P.11.

RECCitt'ENDATIONS: 6.1 Coordination of SP05. PM!$. OCRCR, RG 1.97,
And EUPs at the Working Levei

f.RC REQUEST: Further Coordination of SPDS, PM!$, DCRCR, RG. 1.97,
and E0Ps at the working level should be considered. |
Reference.11, P.13.

NPPD RESPONSE:

Integration of fiPPD NUREG 0737 programs are placed under the CNS
Technical llanager , wno acts as the NUREG 0737 integrator, and has
implemented a program to integrate these activities as noted in Figure

O~
8.1. The Technical Manager is assisted in this program by an onsite
General Electric Operations Ergineer. NUREG 0737 meetings are held as ;

reeded at the working level to discuss interfacing tasks (Fig. 8.2) and |
progran seneculing (Table 8.1).

AccitionalintegrationofthefiUREG0737projectsoccursatmonthlyDCRCR,

meetings in which representatives of the SP0a/PHIS, DCRDR, R.G. 1.97, and
the ECPs projects are in attendance. The 30 REG 0737 and DCRDR meetings

' being held ensure proper interaction and .:enrdination of the NUREG 0737
projects.

i

j I

t

I
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INTECRATION PROGRAM AND STRUCTURE FOR WUREG 0737 PROGRAMS [
r

DCRDR
|

' ROBERT BRUNCARDT - DCRDR I

! PROGRAM MANAGER
! OPERATIONS / ENHANCEMENTS [

,

I

| ' RICHARD BOYLE - DCRDR
J PROGRAM MANAGER ENCINEER-

ING/ IMPLEMENTATION I
; ,

t

!
1

I SPD$/PMIS E0Ps f
,

i * JIM MURPHY - PP!$ * ROBERT BRUNCARDT - |

) PROJECT MANAGER OPERATIONS MANAGER

j ' CURT COESEL - COMPUTER *!iUANE SMALLENBERCER - ,

i APPLICA!!CNS SUPERV!!CR SR0/ TRAIN!NC

i

i
I i

!
! T T W
l NCRIG 07.37 !N7ECPATION |
1 i

' JOHN MEACHAM - NUPEC
'

' 0737 INTECPATOR

! |
' 'ED Ht,HMEL - CE
| OPERAT!0NS ENGINEER

i

l

d b d b d i
'

rpF OTHER PROCRAMS

l
'CLEM MORCAN - EMERCENCY 'CNS S!MU!.ATOR i

PLANN!NC COORDINATOR / 'ATWS MOD!P! CAT!0NS |;

CENEPAL OFP!CE 'RX WL INSTRtHENTATION i
!! ' REMOTE $NUTDOWN PANEL

'RICX WINDPAM - EMERCENCY :
1

I
', PLANNING COORD!NATOR/CNS

!

l !
'

:

I {
~

REC. CU!bt 1.97
!

'

' JIM MACKNEY - R.C. 1.97
PROJECT SUPEPV!SOR

,

d ' ALAN BCESCM - R.C. 1.97
PROJECT ENG!NEER

,I
'

,
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O' 8. CCCRDif4ATION OF CONTROL ROOM IMPROVEMENTS WITH CHANGES
RESULTING FROM OTHER PROGRAMS SUCH AS SPDS, OPERATOR i

TRAINING, REG. GUIDE 1.97 If4STRUMENTATION (CONT'D) -

REQUIREMENTS: 8.2 Schedule updated of NUREG-0737. Suoplement 1 ;

Activities & Interrelationships Among Various
id$kS

fiRC REQUEST: An updated schedule for NUREG-0737, Supplement 1,
activities should be included. This update shows the :

interrelationships among these tasks, Reference 11, !
P .13. |

f4 PPD RESPONSE:

NPPO, in their issuance of the OCRDR summary report (Ref. 10) has i

incluced an implementation schedule of NUREG-0737 programs. Since the
issue cf the DCRCR supplement report, several activities have been
completed. These include is' sue of R.G. 1.97, Revision 7 in December
1965, and implemantation of the E0Ps in August 1965. Operator training

,

:n the ECPs, SPOS and the future panel modifications is made an integral !

part of NUREG-0737 program activities. Table 8.1 gives the updated
implementation schedule of NuREG-0737 programs.

The interfacing among NUREG-0737 orograms and their relation to other

O on going programs is shewn in the flow chart of Figure 8.2. This figure ;

identiftet the interrelationships ameng the R.G. 1.97, DCROR, E0Ps, i

SPDS/PM!$. ERF and other programs of ATWS and reactor water levol >

modifications, Remote shutdcwn panel, plant procedures other than the ;

E0Ps, USAR, and CNS simulator. Table 8.2 gives the description of these
i

interrelationships. Many of these activities have been completed and
discussed in various secticns of this report. The status of the on going
activities is given in Table 8.2.

,

(

f
L

,

?
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i

TABLE 8.1
Schedule i

NUREC 0737 Supplement I Prearias [
-g

Procram Activity Date Status
e

'

SPDS/FMIS Submittal of SPPS Safety Analysis March 1984 Complete

SPDS Operable July 1986 Estimated
,

DCKDP Submittal of Program Plan March 1984 Complete

Submittal of S mary Report February 1983 Complete

Rearanse to NRC In Progress April 198$ Complete ;

Audit !

[Submittal of Supolemont Report February 1986 Complete ,

RFC Ct'IDE Submittal of Anaessment March 1984 Complete ,

1.97 Perort

submitent of R.C. 1.97 December 1985 Complete i

Responne Revision 7

Implementation of Required Modifications Estimated |
R.G. 1.9* Modifications Implerented >

'

Prior to
March 1989 |

t

i
E0Ps Submittal of Generic December 1983 Complete t

Technical Guidelinen i

Development of E0P April 1984 Complete
Writers Guide ,

!

Submittal of Procedures June 1984 Complete |
iCeceration Package

Development of Plant July 1984 Complete
Specific FPCs

f'
Development of E0Pe July 1984 Complete i

Implementation of F.0Ps August 198$ Complete

ERT TSC Tully Functional December 1986 Estimated :
!

EOF Tully Functional December 1986 Estimated i

i
CompleteOSC Fully functional ----

{

-15

h
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TABI.E 8.1 (continued)

Schedule for NUREG 0737 Supplement I Programs (Continued)

G Program Activity Data Status

OPERATOR E0P Clansroom and April 1983 Complete
TRAINING Simulator Training

SPDS/PMIS Training December 1985 Complete

Training on DCPDR Control Coordinated ----

Room Panel Modifications with Panel
Modifications

.

O
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f
TABLE 8 2

C00P13t NUCt2AR STATION '

,v
INTERFACING TASKS AM093 NL1tIG 0737 PROGRAMS

LIST OF TASKS & STATUS
i

e

*

Statualcommentstamh naaerietten

h Use E0P's as basis for DCRER Task Analysis
* Tast ccepteted and reported in DOIDR Summary

Report.
1

. This task will be accomplished through inclusion
h Integrate E0P's with remaining EP's and normal

,

of administrative statement in station preceduresplant Procedures,
and/or the LISAR.

Panet Design Change (DC) Pactase will specify
h Ensure consistent nomenclature between

a

procedures and retabelled control boards. * which procedures are affected by Penet
Enhanc/ Mod. Procedures will be updated
concutrently with the implementation of design
modif ications.

A writer's gaide defining how the SPDS could be
' h Develop SPDS/PMIS Control Roce Procedures

*

utilised during drills and actual events will be
developed by the station.

-

s
This task will be placed on hold pending receipt

@ Perform fast Analysis on SPDS/FMIS Procedures
-

required to support performance of trP's. of NRC guidance (refer to Section 1.7 of this
report).

Detailed description of SPDS displaysh Ensure compatability of SPDS functional
*

structure with E0P's and plant system functions. demonstrates systeestic competability with the
8DP's. Identification of 3Dy entry conditions to
esorgencies, and cort:_;: L:e of SPDS safety
functions with the 3DP's control function will to
invoettested and corrections will be mode.

i

This task will be accomplished (Arvueh theh Perfors function and task analysis integrating a

DCRDR instrumentation with PG 1.97 completion of FT&A to identify teatriment
operettlity regairemonte en the BOPS and other
procedures. (pefer to section 1.1 of this
report.)

peculatory Guide 1.97 instrumentation hea been |h Insure ihman Pactor euttability of PG 1.97 +

instamentation. subjected to control room survey under the DOIDR !
'

Progree. An ites by*ttee if Review of the
instruments will be conducted, and the instatments
will be labeled by a specifie IR3 1.97 eyebol. ,

;

.ir.-

i
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TABLE s 2. cont'dv)| (
Coom m:CuAR sTAfton'

11rTI3tFACING TASKS AM0!sG NURIG 0737 PROGRAMS (continued)

l LIST OF TASKS & STATUS

|

StatuaiC m *

Taak naarriStism
l

| h Eneurs consistent Human Factor principles
* Die task will be accomplished through completion

f between control roce and SPDS/FM15. of the activities noted in Section 2.3 of this

!
report. ,

ne design of reented shutdown penet will followh Apply Human Factor principles in the design of
a

remote shutdown panel. the HF Standarde established for CNS control
roce. De DCRDR Tome will verify the design
before impleanntation.

D ie task will be accomplished through completion
h Arply F&TA to esorgency procedures including

*

i
station blackout procedures. of the activities noted in section 2.5 of thae

report.

Plane are under way to equip the SPDS/FMIS withh Include PG 1.97 display tnforestion on the =

SPDS/ mII. additional sensor pointe to emot the need of 90
1.97 and of the DCRDR F4TA for additional displayed
information. .- ,

h Ensure conformance of modifications with HF
Planned sodifications of AIWS and reactor water=

Cuidelices and compatability with CR level instrumentation in the control room will be
inetn mot w ton. integrated with DCRDR penet modification and will

follow CNS HF Standards.

A class "A" dose aseosement model for QIS le being
h Develop Class "A" Dose Assessment model on PMIS

*

and necessary displays for IRF support. developed by Denne & Meere, with an espected
completion date of July M. BRF will be equiped

|
with the SPDS displays fo!!owing testing and

' validation of sedet.

Desian update of the IRF will utilige IRNt30 0700h Apply good HF tagineering in IRF design and -

ensure rettable cosummication with control for MF h idelines. Reitability of e m icatiosi i

with the control roce will be ensured. .roce. ,

h Develop SPDS procedures in support of TSC and The $PDS Writer's W ide noted in itse 6 abeto-

10F. will address the use of SPDS in the TSC and IDF.

\

J

f =78=
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[ TA512 8-2, cont'd

''d COOPER NUCLEAR STATIONi

INTDFACING TASKS AM0feG NUREG 0737 PROGRAMS (continued)
LIST OF TASKS & STATUS

'
|

*

Descrittien ftatus/Cammaar.a
,

* The simlator design will duplicate the ggraded
h Incorporate G HF Engineerir.g Standards

and G Enhanc/Modif. in simulator design. control roce panels resulting from the DGDR
enhancements /sodifications.

i

.

h Include DCRDR Program Susumary in USAR.
* A summary of the DGDR program and of the

resulting control rose modifications wi!! be !

included in CMS USAR.

h Identify enchancement items that require * Cooper plan for gerading the control rose is to
design modifications. develop a single Design Q uage (DC) pechase that

I addresses both the enhancements and modificationa
l for each of the panels. Snhancements that

2
require doelen modifications as an integret
part of the DC package.

S h Resolve DCR:R ICs through SPDS/ MIS.
* This task is being integrated.with that of Itas

'12. for resolving the DCRDR P6TA m through the
r

SPDS/m!S.s

.

h Verify design sodifications in control roce. * This taet is being addressed in Section 7.0 of this
f report.'

|

h Validate DCRDR systaae' integration through
* After a rimber of design modifications have been

| welk*through of E0Ps in CR without SPDS/m!S. verified and/or laylamented, validation will be

|
perfereed by the DGDR Team through welk*through
of selected sections of the BDPs without i

'

availability of SPDS/ m!S.

f h Validate DCRDR systees' integration in CR
* Sans as Itas 22 with evettability of SPD8/ MIS.

with SPDS/m!S. |

!
|

h Validate NUREG*0137 programs through dynamic
* Validation of Nt1SC+0131 program will be

I simulation of critical events to CNS. performed through dynamic siestation of critical
scenaries on CMS sis 41stor that is presently ,

under construction.
!
'

+

|

t

i
|
r
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C 's
( ) 8. C00RDINAT10N OF CONTROL ROCM IMPROVENENTS WITH CHANGES
's RESULTING FROM OTHER N0 GRAMS SUCH AS SPDS, OPERATOR

TRAINING, REG. GUIDE 1.97 INSTRUMENTATION (CONT'D)

REQUIREMENTS: 8.3 Ensurance of Consistent Nomenclature Between
Procedures and Relabeled Soards i Availability
of RG. i.97 Instrumentation Prior to E0P
Imoicnentation & Coordination of Training

With Procedures and Hardware Changes

hRC REQUEST: As a part of the coordination of NUREG 0737,
Supp lerrent-1 activities, the sumary report
supplement should address:

Relabeling of control boards to establish nemencla-
ture conventions happens concurrently with and are
coordinated with procedure changes to ensure
consistency between control boards and procedures;
installation of R.G. 1.97 instrumentation required to
support E0Ps will be completed in time; and training
will be adequately coordinated with procedure and
hardware changes, Reference ll, P.11.

NPPD RESPONSE:

O(,/ As noted in Section 8.1 of this report, the integration and coordination
of NUREG-0737 programs are placed under CNS technical manager, assisted
by an onsite General Electric Operation Engineer. CNS has identified
these interfacing activities among various programs, as noted in section
8.2 of this report. Coordination of these activities is performed
througn NUREG-0737 meetings and issue of status reports.

In terms of the coordination between relabeling of control boards and
prececure changes (item 3 of Figure 8.2), NPPD is utilizing its existing
process of having the design change package for each of the panels
specify those procedures that are affected by the design change. It is
the responsibility of the design engineer, in charge of the panel DC, to
ensure that the procedure update goes concurrently with the implementa-
tion of design changes on the panel.

With respect to the installation of R.G. 1.97 instrumentation and E0P
implementation schecule, NPPD has notified the NRC that, with most of
R.G. 1.97 instrumentation in place, implementation of the E0Ps to be
completed by August 1985 and that scheoule was adhered tc. As noted in
Table 8.1, the implementation schedule of R.G. 1.97 modifications is
prior to March 1989.

Operator training on the opdated procedures and hardware changes will be
scheduled in the same refueling outage as the panel modifications.
Following the implementation of the hardware changes operator training
will be accomplished by a wt.lk-through of the operating procedures for

[
these systems affected by the changes.

'
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(D 9. OTHER ITEt15g
RECOMMENDATIONS: 9.1 Setting-Up A DCRCR Working File At NPPD

NRC REQUEST: Copies of survey checklists, task analysis work
sheets, and.other DCRDR documentation should be
obtained from General Electric and organized
into a working file for use by NPPD team members
and individuals and organizations responsible
for HED correction modifications and other
related efforts, Reference 11 P.13.

NPPD RESPONSE:

As a part of the ongoing activities on the DCRDR program, NPPD has set-up
a UCRDR working file at the Cooper Nuclear Staticn. This file contains
. copies of the task analysis sneets, control room survey checklists,
cperating experience review,.and the HED sheets. In addition, the DCRDR
file contair.s copies of the meeting minutes, letters of comunication,
and summary status of NUREG '0737 interfacing programs. Copies of the
enhanced panel drawings and the recomended design modification are also
placed on file when issued. This file is being made available to
personnel responsible for implementing the HED corrections.

Additional DCRDR files, containing copies of the HED sheets, detailed
design and design change packages are kept at NPPD main offices in(o) Columbus, Nebraska.;

%/*
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9. OTHER ITEMS (CONT'D)

RECOMMENDATIONS: 9.2 Use-of NUREG-0700 Checklist In Future
Control Room Surveys

NRC REQUEST: Any portions of the Control Room Survey that are
repeated or updated should make use of the
NUREG-0700 checklists, Reference 11. P.13.

NPPD RESPONSE:

As noted in references 4 and 7, the BWROG control roem survey checklist
together with the supplement is considered, by the NRC, to constitute an
acceptable method that can be used to fulfill the survey requirements of
NUREG-0737, supplement 1. NPPD has used these checklists in their
control room survey.

In documenting the discrepancies on the HED sheets (Appendix B) reference
is made to the corresponding,section of NUREG-0700, and the DCRDR team
considered meeting NUREG-0700 guidelines as close as practical, keeping

:in mind the existing control room cesign. In addition, NPPD has
developed human factor engineering standards and implementation
guidelines for CNS control room (Appendix E) based on NUREG-0700 and mere
recent control room HF guidelines (Ref. 29-31). These developed HF
standards for CNS are used to supplement the BWROG survey checklists

(3 during the development of panel enhancement: and design modifications
(Refer to section 6 of this report).

In future ' control recm surveys or survey update, NPPD will continue to
make use of NUREG-0700 checklists, as described above.

.
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9. . 0THER-ITEMS (CONT'D)- ;

. . RECOMMENDATIONS: . 9.3 Review of Operating Experience of Other BWRs

fiRC REQUEST: The operating experience review should be extended to
include experience at other BWRs similar to Cooper,
Reference 11, P.13.

j NPPD RESP.0f4SE: t

In Reference 10, the District described the operating experience review;

conducted by the DCRCR Core team for Cooper Nuclear Station. Copies of
*

; CCRDR Sumary Reports from other utilities having BWR 4's of Cooper's
control room configuration and design are being sought .by the District
and will be reviewed in detail .by the DCRDR team to assess the
applicability of operating experience of other plants to Cooper, 'when;

said reports ~are received.
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9. OTHER ITEMS (CONT'D)

RECOMMENDATIONS: 9.4 Itaintaining Consistency Of Human Factor
Stancards Between Remote Shutdown Fanels and
Controi Room

NRC ASSESSMENT / NPPD is currently in the process of designing the
' REQUEST: remote shutdown capability for CNS. NPPD has

committed to conduct a task analysis and human
human factors survey for the remote shutdown panel

' design. It is particularly important that consistent
conventions and nomenclature be maintained between
the control room and remote shutdown equipment,
Reference 11, P.ll.

NPPD RESPONSE:

In the process of designing the alternate (remote) shutdown (ASD) panels,
NPPD has issued the preliminary design drawings, identifying the controls
and indications needed for plant shutdown outside the control room. The
three issued panel drawings are for the following systems:

Residual heat removal (RHR) pool cooling mode, with transfer-

switches from the control room to the panel

q High Pressure core injection (HPCI), with transfer switches-

from the control room to the panel

Safety relief valves (SRVs) with transfer switches from the
~

-

control room to the panel.

The DCRDR team performec a HF review of these design drawings to ensure
good human factors have been used in the design and the ASD panel layouts
are consistent with control room enhanced panels. The team recommenda-
tions consisted of:

Relocating HPCI controls and indications to meet HF-

anthropometric limits

Subgrouping of the controls for the HPCI turbine, HPCI pump and-

the RHR pool cooling mode, and development of orderly ficw
paths identifying systems' cperation

Inclusion of a mimic or an escutcheon identifying the positions-

of the SRV discharge pipes and the pool temperature sensors.

Utilizing CNS HF standards for color coding, labeling, enhanced-

designs for meters, and recnrders showing normal and abnormal
ranges of operation, similar to the control room.

Following the completion of the final design drawings for the ASD panels,
additional HF review and verification of the design changes will be

O performed.
-85-
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COOPER NUCLEAR STATION
iDETAILED CONTROL ROOM DESIGN REVIEW HEDs <

;

O' Pecord No. 6 i

HED NO: 6S

DESCRIPTION: RELATED GROUPS OF CONTROLS OR DISPLAYS I

NOT SET OFF BY DEMARCATION LINES.
HED SOURCE: CR SURVEY

CRS CHECKLIST: A2.2
'

PEF: 9 .

|
HUMAN FACTOR TOPIC: NEED FOR LOCATION AIDS

i

NUREG-0700 SECTION: 6.6.6.1, 6.6.6.2, 6.9.1.3 *
i

f
PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CONTAINMENT COOLING
SUBSYSTEM: HPCI, NBI AND PRIMARY CONTAINMENT

COMPONENT ID: HPCI PUMPS AND TURBINE INSTRUMENTATION,
f'NBI & PC INSTRUMENTATION.

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.
'

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES: PHOTO PANEL 9-3

O HED RESOLUTION: ENHANCEMENT IN AGREEMENT WITH SPECIFIC
STATION HUMAN FACTOR STANDARDS AND
NUREG 0700 GUIDELINES.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:
|

MISC / COMMENTS: * OPERATOR PERFORMANCE CAN DE ENHANCED
THRU USE OF LOCATION AIDS SUCH AS
DEMARCATION COLOR AND MIMICS. LINES OF

- DEMARCATION'CAN Bd USED TO ENCLOSE '[

FUNCTIONALLY RELATED DISPLAYS. SHOULD
DE VISUALLY DISTINCT FROM PANEL
BACKGROUND & PERMANENTLY ATTACH *

|
,

I

e

!
'
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

r~s
Record No. 270

HED NO: 1SS

DESCRIPTION: LACK OF MIMICS INTEGRATING SYSTEM
COMPONENTS. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: A2.4 t< A2.11

PEF: 6

HUMAN FACTOR TOPIC: USE OF MIMICS

NUREG-0700 SECTION: 6.6.6.4, 6.S.2.2 *

PANEL ID: 9-3

RELATED SYSTEM (S): CORE STANDBY COOLING SYSTEM (CSCS)

SUBSYSTEM RHR,CS,HPCI

COMPONENT ID: RHR MODES OF OPERATION HPCI TURBINE &
PUMPS, CS PUMP SWITCHEE

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENCHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES: PHOTO PANEL 9-3

HED RESOLUTION: ENHAN EMENT N AGREEN N W SPE IFIC

NUREG 0700 GUIDELINES.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * MIMICS INTEGRATE SYSTEM COMPONENTS
INTO FUNCTIONALLY ORIENTED DIAGRAMS
THAT REFLECT COMPONENT RELATIONSHIPS.
PROPERLY DESIGNED MIMICS SHOULD
DECREASE THE OPERATOR'S DECISION MAKING
LOAD.

.



COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

~

Record No. 11

HED NO: 11S

DESCRIPTION: SUBGROUPS WITHIN SYSTEM ARE NOT
PROPERLY LAID-OUT SO THAT FLOW PATHS .

CAN.BE EASILY CONSTRUCTED.

HED SOURCE: CR SURVEY

CRS CHECKLIST A2.7,A2.11,

PEF: 9

HUMAN FACTOR TOPIC USE OF MIMICS

NUREG-0700 SECTION: 6.6.6.4, 6.8.2.2 *

PANEL ID: 9-3

RELATED SYSTEM (S): CORE STANDBY COOLING SYSTEM (CSCS)

SUBSYSTEM: RHR,CS,HPCI

COMPONENT ID: RHR MODES OF OPERATION, HPCI TURBINE &
PUMPS, CS SWITCHES

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

O REFERENCES:
HED RESOLUTION: INTEGRATE WITH HED 69. STANDARDIZE

COLOR & SHAPE OF CONTROLS. INCLUDE IN
FEASIBILITY STUDY OF HED GR.1.

VERIFICATION
NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * CONTROLS & DISPLAYS SHOULD DE PLACED
WITHIN LOCATION WHICH PROMOTES
EFFICIENT PROCEDURES SAFE OPERAT!DN,
MAX. OPERATOR AWARENESS OF CURRENT
CONDITION. ACHIEVED BY A) GROUPING BY
TASK SEQUENCE B) GROUPING BY SYSTEM
FUNCTION C) IMPORTANCE/FREQ.CF

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Rncord No. 27

HEC NO: 3SS

DESCRIPTION: ADS RELIEF VALVE CONTROLS OUT OF
CONSISTENT CEDUENCING. *

HED SOURCE: CR SURVEY

CRS CHECKLIST: A3.0

PEF: 6

HUMAN FACTOR TOPIC: LOGICAL ARRANGEMENT & LAYOUT
NUREG-0700 SECTION: 6.8.2.2 *

PANEL ID: 9-3

RELATED SYSTEM (S): RPV

SUBSYSTEM: AUTOMATIC DEPRESSURIZATION SYSTEM (ADS)
COMPONENT ID: VALVE SWITCHES 71A,B,C E,G,H
IMPLEMENTATION ACTION: FIX
TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING
REFERENCES:s.

\ ,) HED RESOLUTION: OPENING SEQUENCE OF ADS VALVES 19 MORE
SIGNIFICANT THAN VALVE ARRANGEMENT.
LABELS FOR VALVE OPENING SEQUENCE WILL
BE PLACED ON TOPS OF SWITCHES * COVERS.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * ARRANGEMENT OF CNTRLS SHOULD BE
LOGICAL AND NOT COMPROMISE SEQUENCE OF
OPERAT!dN OR FUNCTIONAL INTEGRITY.
OPERATOR EXPECTATIONS WILL DE MET WHEN
COMPONENTS HAVE A LEFT-TO-RIGHT OR
TCP-TO-BOTTOM ARRANGEMENT, IDENTIFIED
IN ALPHANUMERIC SEQUENCE.

.

.
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I COOPER NUCLEAR STATION,

| DETAILED CONTROL ROOM DESIGN REVIEW HEDs

C.
.( Record No. 279

HED NO: 12SS

DESCRIPTION: INCONSISTENT SEQUENCING OF ANNUNCIATOR *BOXES

SCE LIST: .

PEF: 4

HUMAN FACTOR TOPIC LOGICAL ARRANGEMENT AND LAYOUT

NUREG-0700 SECTION: 6.8.2.2 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CONTAINMENT COOLING SYSTEMS

SUBSYSTEM: ANNUNCIATOR DOXES

COMPONENT ID: ANNUCIATOR BOXES ARRANGEMENT:
9-3-4,9-3-1,9-3-2,9-3-3,

| IMPLEMENTATION ACTION: NO ACTON

TYPE OF CORRECTION: OTHER MOD

PRIORITY OF MODIFICATION: !!!

SCHEDULE FOR IMPLEMENTATION: NONE

| REFERENCES: PHOTO PNL 9-3,

I HED RESOLUTION: NO SAFETY RISK. ALARM PROCEDEDURES ARE
AND ARE ATTACHEDSEPARATE FOR EACH DOX,THE PANEL.I

| TO EACH SUBSECTION OF
! ANNUNCIATOR DOX WILL DE MA M MORE
| VISIBLE THROUGH DISTINCTIVE LADELING.

VERIFICATION

NEW HED7 Y/N

i IMPLEMENTATION DATE:
I
! VALIDATION:
l

MISC / COMMENTS: * ARRANSEMENT OF CNTR S 6 ' D! PLAYS'

! SHOULD DE LOGICAL: S D NOT
! COMPFQMISE QUE ME OF RATION OR
| FUNCTIONAL NTEGRITY. OPERATOR

EXPECTATION WILL DE MET WHEN
CCMPONENTS ARE IDENTIFIED ALPHA / NUMERIC
LEFT-TO-RISHT OR TOP-TO-DOTTOM
ARRANGEMENT

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 15

HED NO: 155

DESCRIPTION: GROUPINGS OF CONTROLS AND DISPLAYS OF
SIMILAR FUNCTIONS NOT APPARENT -

HED SOURCE: CR SURVEY

CRS CHECKLIST: A3.3

PEF: 9

HUMAN FACTOR TOPIC: ARRANGEMENT OF CCNTROLS & DISPLAYS

NUREG-0700 SECTION: 6.8.2.1, 6.9.2.1

PANEL ID: 9-3

RELATED SYSTEM (S): CORE STANDBY COOLING SYSTEM

SUBSYSTEM: RESIDUAL HEAT REMOVAL SYSTEM (RHR)

COMPONENT ID: RHR SWITCHES FOR VARICUS MODES OF
OPERATIONS

IMPLEMENTATION ACTICN: FIX

| TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATICN: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

[\ REFERENCES: PHOTO PANEL 9-3
HED RESOLUTION: INTEGRATE WITH HEDs 65 & 115.-'

VERIFICATION
NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS:

!

|

|
*

1

.

L
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

f3
( Record No. 18

HED NO: 18S

DESCRIPTION: STRINGS AND MATRICES OF COMPONENTS OF
SIMILAR FUNCTIONS NOT DIFFERENTIATED BY -

DEMARCATION OR HIERARCHICAL LABELING.
HED SOURCE: CR SURVEY

CPS CHECKLIST: A3.4,.A5.7,

PEF: 9

HUMAN FACTOR TCPIC: LABELS AND LOCATION AIDS
NUREG-0700 SECTION: 6.6.1.2, 6.6.6.2 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & PRIM. CONTAINMENT COOLING
SYSTEM

SUBSYSTEM: HPCI AND PRIMARY CONTAINMENT INSTRUMENTATION

COMPONENT ID: HPCI PUMP AND TURBINE INSTRU. LABELING.
PC & NBI LABELS.

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: B

O SCHEDULE FOR
IMPLEMENTATION: 1ST REFUELING

REFERENCES:

HED RESOLUTION: INTEGRATE WITH HED 6S AND 1SS. NEW
LABELING SHOULD BE MERGED WITH EXISTING
LABELS IN HIERARCHICAL FORM.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * CONTROLS & DISPLAYS THAT MUST BE
LOCATED IDENTIFIED OR MANIPULATED
SHOULD EE APPROPRIAYELY & CLEARLY
LABELED. TO REDUCE CONFUSION OPERATOR
SEARCH TIME, AND REDUNDACY. d
HIERARCHICAL LABELING SCHEME SHOULD BE
USED.

.
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CCOPER NUCLEAR STATION
|. DETAILED CONTROL ROOM DESIGN REVIEW HEDs
t 3

Record No. 48+

HED NO: 48S

DESCRIPTION: ASSOCIATION OF FEEDBACK TO RELATED
CONTROLS NOT APPARENT THROUGH LADELING, -

MIMICS, DEMARCATION LINES.

HED SOURCE: CR SURVEY
'

CRS CHECKLIST: A3.7,SA3,

PEF: 9

HUMAN FACTOR TCPIC: CONTROL - DISPLAY INTEGRATION
1

NUREG-0700 SECTION: 6.4.2.2,6.5.1.6,6.6.6.4 *

PANEL ID: 9-3

RELATED SYSTEM (S): CORE STANDBY COCLING SYSTEMS

SUBSYSTEM: RHR
'

: COMPONENT ID: 1) CONTROL SWITCHES S29A AND S40A FOR
HX PARALLEL VENT VALVES 166A AND 167A i

ARE TOO FAR APART FOR A-RHR 2) SAME
AS 1) FOR B-RHR. (SEE SEPARATE PAGE)

IMPLEMENTATION ACTION: FIX
|

TYPE OF CORRECTION: DESIGN MOD.
' PRIORITY OF MODIFICATION: !! -

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING
.

i REFERENCES:
<

i HED RESOLUTION: INTEGRATE WITH HED 118 FOR POSSIBILITY
OF RELOCATING CONTROLS & INDICATIONS TO
PROVIDE NECESSARY ASSOCIATION OF:
CONTROLS AND FEEDBACK.4

. VERIFICATION
i

NEW HED7 Y/N
! IMPLEMENTATION DATE:

VALIDATION:

i MISC / COMMENTS: * CONTROLS SHOULD DE LOCATED SO AS TO
; BE EASILY RELATED TO FUNCT. &

FUNCTICNAL GROUPINGS. CNTRLS OF ,

SIMILAR FUNCT. SHOULD DE IN THE SAME [
LOCATION FROM PANEL TO PANEL. OTHER
METHODS CF ASSOCIATION SETWEEN CONTROLS

} & DISPLAYS ARE COLOR & LABEL CODING.
.

e

i

08 !4
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.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

/%

( ) Record No. 21

HED NO ' 21S
'

DESCRIPTION: NO PLANT STANDARD EXISTS FOR COLOR
CODING. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: A4.1

PEF: 12

HUMAN FACTOR TOPIC: COLOR CODING

NUREG-0700 SECTION: 6.5.1.6 *

PANEL ID: ALL PANELS

RELATED SYSTEM (S): CONTROL ROOM

SUBSYSTEM: PROCEDURES

COMPONENT ID: COLOR CODING STANDARDS

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES: -

3
'

) HED RESOLUTION: DEVELOP CONTROL ROOM COLOR CODING AS Ay , PART OF CNS HUMAN FACTOR ENGINEERING
STANDARDS.

VERIFICATION
NEW HED? Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * COLOR (S A CODING MEDIUM IN CONTROL
ROOMS PROVIDES UNAMBIGUOUS EASILY
DISCRIMINABLE INFORMATION YD THE
OPERATOR. IT AIDS IN PERCEPTION OF
WARNING SIGNALS IDENTIFICATION OF
FUNCTIONAL RELAYIONSHIPS,S TO RELATEDAND
ASSOCIATICN OF OF DISPLAY
CNTRLS

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

y

Record No. 22
s

''

HED NO: 22S

DESCRIPTION: USE OF COLORS NOT CONSISTENTLY APPLIED
ON PANEL. .

HED SOURCE: CR SURVEY

CRS CHECKLIST: A4.2,A4.3,

PEF: 9

. HUMAN FACTOR TOPIC: COLOR CODING

NUREG-0700 SECTION: 6.5.1.6, 6.5.2.3, 6.6.6*

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CONTAINMENT COOLING

SUBSYSTEM: RHR

COMPONENT ID: COMPONENT LABELING, CAUTION LAEELS

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:

{ ) HED RESOLUTION: INTEGRATE WITH HED 2IS FOR DEVELCPMENT\s_/ OF HUMAN FACTOR PLANT STDS FOR THE
CONTROL ROOM. PERFORM ENHANCEMENT
TECHNIQUES IN FORMS OF DEMARCATION
MIMICS ZONE MARKING OF DISPLAYS, E
FUNCTIdNAL CODING OF CONTROLS &
DISPLAYS UTILIZING SPEC. COLOR CODING.

VERIFICATION
'

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MIBC/ COMMENTS: *USE OF COLOR AS A CODING MEDIUM OFFERS
A VALUABLE MEANS OF PROVIDING
UNAMBIGUOUS EASILY DISCRIMINABLE INFO.
TO THE OPERdTOR. COLOR CODING AIDS IN
THE PERCEPTION OF WARNING SIGNALS
IDENT. OF FUNCT. RELATIONSHIPS & YHE
ASSOC. OF DISPLAYS TO CONTROLS

f *

B10



CCOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

s

q ) Record No. 271

HED NO: 2SS

DESCRIPTION: LACK OF LABELS FOR IDENTIFYING
COMPONENT FUNCTION AND POWER SUPPLY TO -

INSTRUMENTS.

HED SOURCE: CR SURVEY

CRS CHECKLIST: A5.1,

PEF: 6

HUMAN FACTCR TCPIC: LABELING INFORMATION

NUREG-0700 SECTICN: 6.6.1.1, 6.6.3.1

PANEL ID: 9-3

REL4TED SYSTEM (S): REACTOR & CONTAINMENT COOLING

SUBSYSTEM: HPCI, RHR, CS

COM90NENT ID: 1) METER & RECORDER INDICATIONS MISSING
POWER SUPPLY IDENT. 2) TURBINE
VIBRATION METER FOR HPCI LACKS LABEL
ID. 3) RHR FLOW RECORDER FR-143 HAS NO
LABEL IDENTIFYING COMPONENT FUNCTION

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

[ h PRIORITY OF MODIFICATION: A
'

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING''

REFERENCES:

HED RESOLUTION: IDENTIFY POWER SUPPLY SOURCE ON METERS
AND RECORDERS. CORRECT LABELS
IDENTIFICATION.

VERIFICATION

NEW HED? Y/N:

IMPLEMENTATION DATE:

VALICATION:
a

MISC / COMMENTS:

|

| =
|

i
!
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

A

Record No. 273

HED NO: 6SS

DESCRIPTION: INCONSISTENT USE OF ACRONYMS AND
ABBREVIATIONS

HED SOURCE: CR SURVEY

CRS CHECKLIST: A5.5

PEF: 6

HUMAN FACTOR TOPIC: LABELS WORD SLECTION, CONSISTENT,
SYMBOLS

NUREG-0700 SECTION: 6.6.3.2, 6.6.3.3, 6.6.3.4 *

PANEL ID: 9-3

RELATED SYSTEM (S): RHR, HPCI
'

SUBSYSTEM: RHR, HPCI

COMPONENT ID: 1) RHR VALVES 17 & 18 USE V FOR VALVES.
2) ISOL VLV A039 USE PMP FOR PUMP

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

b REFERENCES:

HED RESOLUTION: INTEGRATE WITH HED 21S FOR DEVELOPMENT
OF HUMAN FACTOR PLANT STANDARDS THAT
INCLUDE LABELING AND LIST OF STdNDARD
ABBREVIATIONS.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * THE WORDS EMPLOYED IN THE LABEL
SHOULD EXPRESS EXACTLY WHAT ACTION IS
INTENDED. A LIST OF STANDARD NAMES,
ACRONYMS ABBREVIATIONS AND
PART/SYSYEM NUMBERS SHOULD BE IN PLACE
AND ADMINISTRATIVELY CONTROLLED.'

.
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COOPER NUCLEAR' STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. C75

HED NO: OSS

DESCRIPTION: EXISTING LABELS ARE NOT CLEAR WITH
RESPECT TO FUNCTION OR INTENT. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: A5.10

PEF: 6

PUMAN FACTOR TOPIC: LABELING INFORMATION

NUREG-0700 SECTICN: 6.6.2.1, 6.6.3.1 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR COOLING

SUBSYSTEM: RHR*s

COMPONENT ID: 1)NO DISTINCTION BET.DW AND SP SPRAY
VALVES 31A&38A. AND 31B & 389.
2) LABEL FOR RHR LEVEL PERMISSIVE MANUAL
OVERRIDE SWITCH NOT SUCCINCTLY WORDED.

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

[) SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:

HED RESOLUTION: FABRICATE NEW LABELS CONSISTENT
W/ LABELING THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXERCISED TO ENSURE NO
DISCREPANCIES ARE GENERATED BETWEEN NEW
LABELS MADE & TERMINOLOGY FOUND IN
PROCEDURES.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * LABELS SHOULD DESCRIBE FUNCT.0F
EQUIP. ITEMS. WORDS EMPLOYED IN LABEL.

SHOULD EXPRESS EXACTLY WHAT ACTION IS
INTENDED. LABELS SHOULD BE CONSISTENT
WITHIN AND ACROSS PIECES OF EQUIPMENT
IN THEIR USE OF WORDS ACRONYMS,
ABBREVIATIONS,& PART/$YS NO.

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Recor-d No. 44

HED NO - 449

DESCRIPTION: ANNUCi.eTOR PANELS CAN BE SEEN BUT NOT
READ FROM POSITIONS OTHER THAN DIRECTLY -

IN FRONT OF PANELS.

HED SOURCE: CR SURVEY

CRS CHECKLIST: A7.3

PEF: 9

HUMAN FACTOR TOPIC: ANNUNCIATORS - VISUAL TILE READABILITY
NUREG-0700 SECTION: 6.3.3.5, 6.0.0.1 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CONTAINMENT COOLING SYSTEMS

SUBSYSTEM: ANNUNCIATORS

COMPONENT ID: ANNUNCIATOR TILES

IMPLEMENTATION ACTION: NO ACTION

TYPE OF CORRECTION: OTHER MOD.

PRIORITY OF MODIFICATION: III

SCHEDULE FOR IMPLEMENTATICN: NONE

REFERENCES:

HED RESOLUTION: OPERATOR HAS TO WALK TO PANEL TO
SILENCE ALARM WHERE HE CAN READ
ANNUNCIATOR TILE.(REFER TO COMMENTS)

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: 'o THE OPERATOR SHOULD BE ABLE TO READ
ALL OF THE ANNUNCIATOR TILES FROM THE
POSITION AT THE WORK STATION WHERE THE
ANNUNCIATOR ACKNOWLEDGE CONTROL IS
LOCATED.

.

.
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ICOOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

(~N ,

( ) Record No.
'57

'"'
|HED NO: 579

DESCRIPTION: INDICATCRS NOT MARKED TO SHOW NORMAL
RANGES OF OPERATION. .

HED SOURCE: CR SURVEY

CRS CHECKLIST: B2.1

PEF: 9

HUMAN FACTOR TOPIC: ZONE MARKING

NUREG-0700 SECTION: 6.5.2.3 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CONTAINMENT COOLING

SUBSYSTEM: PRIMARY CONTAINMENT

COMPONENT ID: PRIMARY CONTAINMENT PRESSURE & LEVEL
METERS & RECORDERS. PC-PR-1A&2A,
PC-LI-13, PC-PI-512, PC-LI-12

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRICRITY OF MODIFICATION: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELINO

REFERENCES:

HED RESOLUTION: NORMAL RANGES OF OPERATION AND ENTRY
AS SPECIFIEDCONDITIONS TO EMERGENCIES,ED ON PRIMARYBY CNS EOP'S, WILL BE MARK

INDICATORS.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * ZONE MARKINGS SHOULD BE USED TO SHOW
OPERATIONAL IMPLICATIONS OF VARIOUS
READINGS SUCH AS " OPERATIONAL RANGE",

" LOWER LIMITS" AND" UPPER LIMITS", ZONE MARKINGS EHOULD DE" DANGER ZONE".
CONSPICUOUS AND DISTINCTIVELY DIFFERENT
FOR DIFFEREt4T ZONES.

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

('~( ,, Record No. 290

HED NO: 13SS

DESCRIPTION: INSTRUMENTS ARE NOT SCALED IN PROCESS
UNITS RELATING TO SYSTEM OPERATION. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: B2.3

PEF: 6

HUMAN FACTOR TOPIC: USABILITY OF DISPLAYED VALUES
NUREG-0700 SECTION: 6.5.1.2 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CONTAINMENT COOLING SYSTEMS

SUBSYSTEM: HPCI, DW

COMPONENT ID: 1) UNIDENTIFIABLE PROCESS UNITS FOR
HPCI PUMP PI-116 SHOULD BE PSIG. 2) DW
PRESSURE METER &, RECORDER PC-PI-5128 &

PROCESS UNITS SHOULD BEPC-PR-512A,THAN PSIA.PSIG OTHER

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A- s

\ SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

i REFERENCES:

HED RESOLUTION: SCALE CHANGES SHOULD BE PERFORMED BY
' MINOR DESIGN CHANGE. ENSURE APPROPRIATE

CALIBRATION & SURVEILLANCE PROCEDURES
ARE UPDATED. ENSURE APPROPRIATE
OPERATOR TRAINING WILL BE CONDUCTED.

VERIFICATION
NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * SCALE UNITS SHOULD BE CONSISTENT WITH
THE DEGREE OF PRECISION & ACCURACY
NEEDED BY THE OPERATOR. ALL DISPLAYS
SHOULD INDICATE VALUES IN A FORM
IMMEDIATELY USABLE BY THE OPERATOR
WITHOUT REQUIRING MENTAL CONVERSION.

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 277

HED NO: 10SS

DESCRIPTION: INDICATOR DESIGN DOES NOT FOLLOW
CONVENTIONAL PATTERN. *

HED SOURCE: CR SURVEY

CRS CHECKLIST: B2.6

PEF: 8

HUMAN FACTOR TOPIC: 6.5.2.1 +

NUREG-0700 SECTION: INDIC. POINTER MOVEM'T ON SCALE

PANEL ID: 9-3

RELATED SYSTEM (S): HPCI

SUBSYSTEM: HPCI TURBINE
COMPONENT ID: HPCI TURBINE SPEED INDICATION SI-2792,

POINTER MOVES DOWNWARD TO INDICATE
INCREASE IN SPEED.

IMPLEMENTATION ACTION: FIX
TYPE OF CORRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: !!

SCHEDULE 'FOR IMPLEMENTATION: 2ND REFUELING

REFERENCES:

HED RESOLUTION: REPLACE METER

VERIFICATION
NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * SCALE VALUES SHOULD INCREASE WITH
UPWARD MOVEMENT OF THE POINTER.

.

.



COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

b Record No. OS1

HED NO: 1493

DESCRIPTION: NUMBER OF GRADUATIONS BETWEEN NUMBERED
MARKINGS ON SCALES EXCEED THE MAXIMUM .

OF NINE.

HED SOURCE: CR SURVEY

CRS CHECKLIST: B2.12

PEF: 6

HUMAN FACTOR TOPIC: , SCALE MARKING

NUREG-0700 SECTION: 6.5.2.5 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CCNTAINMENT COOLING SYSTEM

'JUBSYSTEM: RHR, PC

11I,24 GRADUATIONS.
2)COMPONENT ID: 1) RHR-FI-133A&B

14 GRADUATIONS. 3)HPCI-PI-109 &
PC-LI-13 19 GRADUATIONS. 4)
RHR-FR-1d33, 19 GRADUATIONS.

IMPLEMENTATION ACTICN: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE'FOR IMPLEMENTATION: 1ST REFUELING "

REFERENCES:

HED RESOLUTION: REPLACE SCALES PER CNS STANDARDS.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * SC ES FOR OUANTITATIVE READING
HOUL DE PROVIDED WITH GRADUATIONS
ON$1 TENT WITH THE PROFESSION OF
MEIR NUMERALS. NO O E THAN 9

GRADUATIONS SHOULD SEPARATE NUMERALS.

.
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COOPER NUCLEAR STATION
DETAILED CONTRCL ROOM DESIGN REVIEW HEDs

Record No. 77

HED NO: 77S
'

DESCRIPTION: ALARM POINTS NOT IDENTIFIED ON
RECORDERS. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: 93.3 i

PEF: 124

HUMAN FACTOR TOPIC ZONE MARKING

NUREG-0700 SECTION: 6.5.2.3
' PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CONTAINMENT COOLING

SUBSYSTEM: PRIMARY CONTAINMENT PRESSURE RECORDERS

COMPONENT ID PC-PR-1A & PC-PR-2A '

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: B
i SCHEDULE FOR IMPLEMENTATION: 19T REFUELING

REFERENCES:

V HED RESOLUTION: INTEGRATE WITH HED 885. IDENTIFY NORMAL
RANGES OF OPERATION & ENTRY TO i

EMERGENCY ON RECORDER. VERIFY THAT.

ALARM POINTS ARE BELOW OR AT THE
EMERGENCY MARKING.

VERIFICATION
NEW HED7 Y/N

I
'

IMPLEMENTATION DATE:

VALIDATION:
,

MISC / COMMENTS:

I
!.

:
s

=

i
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I COOPER NUCLEAR STATION
DETAILED CONTROL SCOM DESIGN REVIEW HEDs; .

( ' Record No.
SS

I HED NO: SSS'

DESCRIPTION: RECORDER SCALES NOT MARKET TO SHOW
.

NORMAL OR ABNORMAL RANGES OF .

| OPERATIONS.

i HED SOURCE: CR SURVEY

_

CRS CHECKLIST: B3.15
I

| PEF: 12

! HUMAN FACTOR TOPIC ZONE MARKING

i NUREG-0700 SECTION: 6.5.2.3
l

| PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CONTAINMENT COOLING

SUBSYSTEM: PRIMARY CONTAINMENT

| COMPONENT ID: PC-PR-1A ,PC-PR-2A

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A
,

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

/''N REFERENCES:'

s HED RESOLUTION: IDENTIFY NORMAL RANGES OF OPERATION AND,

ENTRY TO EllERGENCY PER EOPs OR RECORDER
SCALES.

VERIFICATION

!, NEW HED7 Y/N
l

IMPLEMENTATION DATE:

VALIDATION:
;

| MISC / COMMENTS: ZONE MRKGS SHOULD DE USED TO SHOW
OPERATIONAL IMPLICATIONS OF VARIOUS
READINGS SUCH AS " OPERATIONAL RANGE",

,

" UPPER LIMITS" " LOWER LIMITS" OR
" DANGER ZONE"., ZONE MRKGB SHOULD DE
CONSPICUOUS & DISTINCTIVELY DIFFERENT
FOR DIFFERENT ZONES.

|

|

.

1

!
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COOPER NUCLEAR STATION
DETAILED CONTROL RCOM DESIGN REVIEW HEDs

( ) Record No. 252
'

HED NO: 15SS

DESCRIPTION: INDICATING LIGHTS DO NOT INDICATE
POSITIVE STATE OR POSITIVE RESPONSE. -

EXTINGUISHED LIGHT MEANS VALVE IS-

ACTUATED.

HED SOURCE: CR SURVEY

CRS CHECKLIST: B4.2

PEF: 6 .

HUMAN FACTOR TCPIC: CHARACTERISTICS OF INDICATING LIGHTS
NUREG-0700 SECTION: 6.5.3.1 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR

SUBSYSTEM: SAFETY RELIEF VALVES (S/RV)

COMPONENT ID: S/RV BLUE BULBS
IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: II

SCHEDULE FOR IMPLEMENTATION: 2ND REFUELING,

! ! REFERENCES:nj

HED RESOLUTION: CORRECTIONS SHOULD BE MADE IN
ACCORDANCE WITH NUREG 0700 GUIDELINES.

VERIFICATION
NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * SYSTEM / EQUIPMENT STATUS SHOULD BE
INFERRED BY ILLUMINATED INDICATORS AND
NEVER BY THE ABSENCE OF ILLUMINAT!dN.

.
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COOPER NUCLEAR STATION :

; DETAILED CONTROL ROOM DESIGN REVIEW HEDs :

Record No. 95

HED NO: 98S

DESCRIPTIONS NO POSITIVE MEANS OF DIAGNOSING FAILED !

( INDICATING LIGHTS AVAILASLE. -
,

HED SOURCE: CR SURVEY f

f| CRS CHECKLIST: 54.4

|L PEF: 8

HUMAN FACTOR TOPIC: PROVISION FOR LAMP FAILURE

NUREG-0700 SECTION: 6.4.3.3,4.5.3.1 *

PANEL ID: ALL PANELS {
RELATED SYSTEM (5): CONTROL ROOM PANELS [
SUBSYSTEMS ANNUNCIATORSj

COMPONENT ID: INDICAT!NG LIGHTS '

j ,

IMPLEMENTATION ACTION: REASSESS PER NRC REQU. 9-5-35 !

TYPE OF CORRECTION: DESIGN MOD. t

: 5

PRIORITY OF MODIFICATION: !!! [
'

| SCHEDULE FOR !MPLEMENTATIQN: 1ST REFUELING i

REFERENCES: |

| A C 4
' NO

; AC :ON .:S E RED F l lT US
! IN CAT :NG L TS dNT INDICATIONS !

SH FAI |AR AVA;; lag TO DI
hbI bNS WIL IDENf! IED WPDS. .

L

fVERIFICATION

NEW HED7 Y/N .

j IMPLEMENTATION DATE: i

| VALIDATION: 'I

!ATOR TEM, A ONT TMISC / COMMENTS: gFf
hkPROVDD O N A NS! S

WN!hH
F EbT A C T 'ATU' L1

TES 0 UAL LA DU IL ST .AL
CM AGILITY $M L M PROVIDED. I

\

|
-

;

1 |

|

!O ""

: :
:

:
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COUPER NUCLEAR STATION
CETAILED CONTROL ROOM DESIGN REVIEW HEDs

,rm
j Record No. 276!

' ' '

HED NO: 955

DESCRIPTION: INDICATING CONTROLLER COES NOT FOLLOW
CONVENTIONAL PATTERN. .

HED SOURCE: CR SURVEY

CRS CHECKLIST: B5.1

PEF: 6

HUMAN FACTCR TOPIC HUMAN SUITABILITY OF CONTROLS

NUREG-0700 SECTION: 6.4.1.1 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTCR COOLING

SUBSYSTEM: RHR

COMPONENT ID: VALVE POSITION INDICATING CONTROLLER
FIC-142 " CLOSED" POSITION INDICATED ON
THE RIGHT. CONVENTIONAL PATTERN IS
" CLOSED" ON THE LEFT.

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: !!

(''N SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

(s') REFERENCES:

HED RESOLUTION: FLOW CONTROLLER FIC-142 IS FOR RX HEAD
SPRAY MODE OF OPERATION = WHICH IS NOT
PRESENTLY IN USE. CONTROLLER WILL BE
REMOVED.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALICATION:

MISC / COMMENTS: * EACH CONTROL SHOULD BE OF THE TYPE
NORMALLY ANTICIPATED FOR THE OPERATION
CONCERNED. THIS MEANS CONFIRMING TO
OPERATOR EXPECTATIONS MATCHING TO
OTHER CONTROLS FOR THE SAME FUNCTION,
AND GENERALLY CONFORMING TO
CONVENTIONAL PRACTICE.

.

!O)
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;

COOPER NUCLEAR STATION ,

DETA! LED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 105

HED NO: 105S

! DESCRIPTION: HANDLES NEAR EDGES NOT PROTECTED WITH
I GUARDS TO PREVENT INADVERTENT *

OPERATION.

HED SOURCE: CR SURVEY

CRS CHECKLIST: B5.4

PEF: 9

HUMAN FACTOR TOPIC: CONTROLS / PREVENTION OF ACCIDENTAL
ACT!VATION

NUREG-0700 SECTION: 6.4.1.2 *

| PANEL ID: 9-3

9 ELATED SYSTEM (S): CORE STANDBY COOLING SYSTEM (CSCS)

I SUBSYSTEM CORE SPRAY (CS) b HPCI

) COMPONENT ID MIN. FLOW BVP VALVES 5A & 59 COND.
CUTBD VALVES SOD & 94D., MS!V,INSD hSTOR. TK SUCT VALVE 17

;
-

IMPLEMENTATION ACTION: FIX
TYPE OF CORRECTION: DES!GN MOD.

i PRIORITY OF MODIFICATION: !!

SCHEDULE FOR IMPLEMENTAT!ON: CND REFUELING
,

'
REFERENCES:

HED RESOLUTION: EQUIP WITH A RAIL.
VERIFICATION I

,

NEW HED7 Y/N
,

'

IMPLEMENTATION DATE

VALIDATION:'

MISC / COMMENTS: * ACCIDENTAL ACT!VATION OF CTRLS SHOULD
SE MINIM! ZED BY 1) LOCATING CNTRLS 50
THAT OPERATOR NOT LIKCLY TO MOVE THEM

2) RECESSING, SHIELDINGACCIDENTALLY,G CNTRLS SY PHYSICALOR SURROUNDIN
BARRIERS.

!

a

d

'

e

024

>
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DETAILEDh0 k DkSkGN EV!EW HEDs0

Record No. 293

HED Nos 16BS

N DN B S OR -. ,

S H BY YPE F 10 .

HED SOURCE: CR SURVEY

CRS CHECKLIST: 55.10

PEF: 6

HUMAN FACTCR TOP!C CODING OF CONTROLS

NUREG-0700 SECTION: 6.4.2.2 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CONTAINMENT COOLING SYSTEM

SUSSYSTEM: RHR, HPCI, CS

3gg3 2)COMPONENT 10 RPM ONT L

IMPLEMENTATION ACTION: FIX
TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

O REFERENCES:
SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

HED RESOLUTION: O S S O D ! N

DEWk PU & MkND

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

M!SC/ COMMENTS QO EETgS y g!ASLE
kECbON DLE, ! ER OFIT9 U T N.

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 274

HED NO: 7SS

DESCRIPTION: PROCESS UNITS INFORMATION NOT VIS!BLE
THROUGH RECORDER WINDOWS. *

HED SOURCE: CR SURVEY

CRS CHECKLIST: SS2.1,

PEF: 6

HUMAN FACTOR TOPIC: CHARACTERISTICS OF GRAPHIC RECORDERS

NUREG-0700 SECTION: 6.5.4.1,6.5.4.2 * I

,
PANEL ID: 9-3

RELATED SYSTEM (S): PRIMARY CONTAINMENT

SUBSYSTEM: PRIMARY CONTAINMENT RECORDERS |
1 ,

'COMPONENT ID: 1) DW PRESS. RECORDER PC-PR-1A 2)
PRIMARY CONTAINMENT LEVEL RECORDER .

PC-LR-1A !
,

IMPLEMENTATION ACTION: FIX

j TYPE OF-CORRECTION: ENHANCEMENT

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING
2 REFERENCES:g

HED RESOLUTION: EXAMINE RECORDER At4D DETERM!NE THE
CAUSE OF OSSTRUCTION. PROCESS UNITS
MAY SE PLACED ON FACE OF RECORDER.

|
VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:
I VALIDATION:

MISC / COMMENTS: * RECORDER DESIGN SHOLD ENSURE THAT ALL
ATA WILL SE VISISLE THROUGH THE WINDOW

lFTHERECORDERANDNOTREQUIREOPEN00R OPERATION TO EXPOSE IT.i

|

!

i
I h

*
1
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NO MD!SfGDETAILED EVIEW HEDs

/~N
) Record No. 134

HED NO: 134E

DESCRIPTION: PROCEDURAL PROVISIONS TO PREVENT !
INTERCHANGING INDICATING LIGHT LENGES -

NOT AVAILASLE.

HED SOURCE: CR SURVEY ,

CRS CHECKLIST: SB3

PEF: 8

HUMAN FACTOR TCPIC LIGHT INDICATORS
NUREG-0700 SECTION: 6.5.3.1 *

PANEL ID: ALL PANELS
,

RELATED SYSTEM (S): ALL SYSTEMS

SUBSYSTEM: PROCEDURES

COMPONENT ID: INDICATION LIGHT LENSES
IMPLEMENTATION ACTION: NO ACTION

,

TYPE OF CORRECTION: OTHER MOD.

PRIORITY OF MODIFICATION: !!!

SCHEDULE FOR IMPLEMENTATION: NONE

REFERENCES:

HED RESOLUTION: MRMAL PRACTICE IS TO REPLACE LIGHT
LENSES INDIVIDUALLY. REDUNDANT
!NDICATIONS AVAILABLE TO DISTINGUISH

'

INTERCHANGING LENSES.

VERIFICATION ,

NEW HED7 Y/Ns

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * PRES NCE OF A LIGHT !$ THE PRIMARY
MEANS Y WHICH IGHT INDICATORS
COMMUN CATE A sSAGE IT DECOMES
ESS NTIAL THAT HE LIMT SIGNAL DE '

PHY !CALLY RELIABLE. PROVIS!!ONS SUCH
AS ESIGN OR PROCED. SHOULD DE MADE TO
PREVENT INTERCHANGING LENSES.

,

* !
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

(O/ Record No. 295

HED NO: 1GSS

DESCRIPTION: ANNUNCIATORS NOT GROUPED WITHIN
ANNUNCIATOR BOX BY SPECIFIC SYSTEM. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: C1.1

PEF: 4

HUMAN FACTOR TOPIC: ARRANGEM*T OF VISUAL ALARM TILES
NUREG-0700 SECTION: 6.3.3.C *

PANEL ID: 9-3

RELATED SYSTEM (S): CORE COOLING SYSTEM

SUBSYSTEM: HPCI ANNUNCIATORS

COMPONENT ID: HPCI ALARMS GROUPED IN TWO ALARM BOXES
9-3-2, 9-3-3.

IMPLEMENTATION ACTION: NO ACTION

TYPE OF CORRECTION: OTHER MCD.

PRIORITY OF MODIFICATION: III

SCHEDULE FOR IMPLEMENTATION: N/A

REFERENCES:

HED RESOLUTION: A MINCR DISCREPANCY. THE TWO ALARM
BOXES ARE ADJACENT, AND ARE LOCATED IN
THE SAME PANEL ,

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * VISUAL ALARM TILES SHOULD BE GROUPED
BY FUNCTION OR SYSTEM WITHIN EACH
ANNUNCIATOR PANEL.

o

O B28

v



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

,-,
I i

( ,/ Record No. 286

HED NO: 195S

DESCRIPTION: ANNUNCIATOR NOMENCLATURE ACRONYMNS OR
ABBREVIATIONS ARE NOT STdNDARDIZED., -

HED SOURCE: CR SURVEY

CRS CHECKLIST: C2.2

PEF: 6

HUMAN FACTOR TOPIC: VISUAL TILE LEGENDS
NUREG-0700 SECTION: 6.3.3.4 *

PANEL ID: 9-3

RELATED SYSTEM (S): ANNUNCIATORS

SUBSYSTEM: ANNUNCIATOR TILES

COMPONENT ID: EX EXH HX - DESIGNATE HEAT EXCHANGER.PE PMP,- DESIGNATE PUMP. V,VLV -
DESIGNATE VALVE

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

FRIORITY OF MODIFICATION: II

(~'y SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

() REFERENCES:
HED RESOLUTION: FABRICATE NEW ANNUCIATOR LEGEND T!LES

WHERE APPLICABLE IN ACCORDANCE
W/ STATION HUMAN FACTOR STDS & NUREG
0700 GUIDELINES. ENSURE THE UPDATE OF
APPROPRIATE DWGS AND PROCEDURES.
ENSURE OPERATOR AWARENESS OF ANY
CHANGES IN TERMINOLOGY USED.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC /CCMMENTS: * ANNUNCIATOR VISUAL TILE LEGENDS
SHOULD BE SPECIFIC & UNAMBIGUQUS.
WORDING SHOULD BE IN CONCISE SHORT
MESSAGES. ABBREVIATIONS AND, ACRONYMS
SHOULD BE CONSISTENT WITH THOSE USED
ELSEWHERE IN THE CONTROL ROOM.

.

A'
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

o.
( \( ,) Record No. 287

HED NO: 21SS

DESCRIPTION: ANNUNCIATOR LEGEND TILE TERMINOLOGY IS
NOT CONSISTENT WITH THE INPUT SIGNAL *

FUNCTION.

HED SOURCE: CR SURVEY

CRS CHECKLIST: C2.5

PEF: 6

HUMAN FACTOR TCPIC: VISUAL TILE LEGENDS

NUREG-0700 SECTION: 6.3.3.4 *

PANEL ID: 9-3

RELATED SYSTEM (S): RHR, CS

' SUBSYSTEM: ANNUNCIATORS

COMPONENT ID: 1) ANNUNCIATOR TILE "RHR PMP 10-3D"
MISLABELED WITH RESPECT CTRL SWITCH
LABEL "RHR PMP 3D". 2)"CS SYS 2"
MISLABELED WITH RESPECT TO SYSTEM
DESIGNATION "CS SYS B".

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

( ) PRIORITY OF MODIFICATION: B
' ^~

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:

HED RESOLUTION: FABRICATE NEW ANNUNCIATOR LEGEND TILES
AND ENSURE CONFORMANCE WITH SYSTEM
DESIGNATION & CONTROLS LABELING.

VERIFICATION

NEW HEC 7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * ANNUNCIATOR VISUAL T!LE LEGENDS
SHOULD BE SPECIFIC & UNAMBIGUOUS.

SHORTWORDING SHOULD BE IN CONCISE, ACRONYMSMESSAGES. ABBREVIATIONS AND
SHOULD BE CONSISTENT WITH THOSE USED
ELSEWHERE IN THE CONTROL ROOM.

.

B30o)
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

(
Q ' Record No. 28S

HED NO: 22SS

DESCRIPTION: MULTIPLE CHOICE INDICATIONS USED ON
ALARM TILES. -

HED SOURCE: CR SURVEY ,

CRS CHECKLIST: C2.7

PEF: 6
1 HUMAN FACTOR TOPIC: VISUAL TILE LEGENDS

NUREG-0700 SECTION: 6.0.3.4 *

PANEL ID 9-3

RELATED SYSTEM (S): HPCI, SP

SUBSYSTEM: ANNUNCIATORS

COMPONENT ID: 1) ALARM (5-3) ON 9-3.3 " SUPPRESSION
CHAMBER LEVEL HI/LO (N.R.)". 2) ALARM'

(6-3) ON 9-3-3 " SUPPRESSION CHAM 9ER
LEVEL HIGH-LOW (W.R.)". 3) ALARM (7-2)
ON 9-3-2 "HPCI PUMP SUCTION HIGH/ LOW

;; PRESSURE".

IMPLEMENTATION ACTION: NO ACTION **
;

TYPE OF CORRECTION: OTHER MOD.
,

PRIORITY OF MODIFICATION: !!!

SCHEDULE FOR IMPLEMENTATION: NONE

REFERENCES:

HED RESOLUTION: ** FOR PANEL 9-3 WHERE THE ANNUNC!ATORS
ARE LOCATED VISUAL INDICATORS ARE
AVAILABLE 0$ THE PANEL TO VARIFY THE
HIGH OR LOW INPUTS.

VERIFICATION
NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * T!LE LEGENDS SHOULD ADDRESS SPECIFIC
CONDITIONS, I.E., ONE ALARM FOR
HIGH/ LOW AND
TEMPERATURE / PRESSURE--ETC., SHOULD NOT
BE USED.

,

O

!

!
!
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MDSfGN EVIEW HEDsDETAILED OL R

Recor d No. 279

HED NO: 1155

0 ! ED ON L EL N +

PLATE COLOR.

HED SOURCE: CR SURVEY

CRS CHECKL!5To C2.9

PEF: 6

HUMAN FACTOR TOP!C ANNUNCIATORS ALARMS PRIORITIZATION

NUREG-0700 SECTION: 6.3.1.4 *

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR & CONTAINMENT COOLING SYSTEMS

SUBSYSTEM: ANNUNCIATORS

(SEE SEPARATEg !ATOR LEGEND PLATESCOMPONENT ID:

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

1ST REFUELING

O SCHEDULE FOR IMPLEMENTATION:s - ,ERENCES:

HED RESOLUT!ON: N PER N HUMAN FACTOR

RgAL)MPRIORITIZATPNpNCNSCg,ROLw w PNF w IS
-

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

hkVk !

DFORyOP: n:1 4Y IW94
- ->

mamk!TYORnESA OR ION.EVE

.

_
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COOPER NUCLEAR STATION
DETA! LED CONTROL ROOM DESIGN REVIEW HEDs

/D
Recced No. 149

HED NO: 1499

DESCRIPTION: ALARMS NOT PROVIDED WITH ALPHANUMERIC
CODE FOR PROMPT RESPONSE. *

HED SOURCE: CR SURVEY

CRS CHECKLIST: C2.9

PEF: 12

HUMAN FACTOR TCPIC ARRANGEMENT OF VISUAL ALARM T!LES'

NUREG-0700 SECTICN 6.3.3.3 *

PANEL IDI ALL PANELS !

RELATED SYSTEM (5): ALL SYSTEMS

SUDSYSTEM ANNUNCIATOR SOXES

COMPONENT ID: LADELING OF AXES
IMPLEMENTATION ACTION: FIX
TYPE OF CORRECTION: ENHANC.4

PRIORITY OF MODIFIC# TION: S

SCHEDULE FOR IMPLEMI.NTATION: 1ST REFUELING '

REFERENCES:
.

\ HED RESOLUTION: ENGRAVE THE ALARM T!LES SVV NUMERIC / RIC CODE. THIS WILL
MAINTAIN EX! STING ALARM
IDCNT!FICAT ON KNOWN TO THE OPERATOR.

VERIFICATION
NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDAT!ONI

MISC / COMMENTS: g gg gA E OR g g g eSHO L i

gACHANNUNC. NL. 7 VERT AL/HQR =

MERh3F0 H ALP DY
b DINAT DESIGNAT ON OF A PART CULAR
VISUAL T!LE.

i

!

e

<

;
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COOPER NUCLEAR STAT!ON
DETAILED CONTROL ROOM DCSIGN REVIEW HEDs

^sf

( ) Record No. 269
~

HED NO: 23SS

DESCRIPTION: ALARM RESPONSE SYSTEM NOT CONSISTENT
AMONG PANELS. .

HED SOURCE: CR SURVEY

CRS CHECKLIST: C5.5

PEF: 4

HUMAN FACTOR TOPIC: CONTROL SET DESIGN-POSITIONING OF
REPETITIVE GROUP

NUREG-0700 SECTION: 6.3.4.2 *

PANEL ID: ALL PANELS

RELATED SYSTEM (S): N/A

SUBSYSTEM: ALARM RESPONSE

COMPONENT 10: LINEAR ARRANGEMENT OF ANNUNCIATOR
CCNTROLS

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: !!

,r'3 SCHEDULE FOR IMPLEMENTATION: 2ND REFUELING

) REFERENCES:,

HED RESOLUTION: STANDARDIZE ALARM RESPONSE SYSTEMS
AMONG ALL PANELS TO THE TRIANGULAR
ARRANGEMENT OF CONTROLS USED ON BOP
PANELS. " ACKNOWLEDGE" AND " RESET" P8's
ON TOP ROW AND " TEST" ON BOTTOM RAW.
SEE CNS HF, STANDARDS.

VERIFICATION

NEW HED? Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * REPETIT!VE GROUP 9 0F ANNUNC!ATOR
CONTROLS SHOULD HAVE THE SAME
ARRANGEMENT AND RELAT!VE LOCATION AT
DIFFERENT WORKGTATIONS. THIS IS TO
FACILITATE " BLIND" REACHING.

.

B34
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1

DETA!LEDbb b D SfG EVIEW HEDsO

Record No. 155 ,

HED NO: 155S

DESCRIPTION: ALARMS DO NOT REFLASH FOR SECOND ALARM
INPUT. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: C6.3

PEF: 12 i

HUMAN FACTOR TOP!C ANNUNCIATOR WARNING SYS/ DESIGN

NUREG-0700 SECTION: 4.0.1.2 *

PANEL ID: ALL PANELS

RELATED SYSTEM (S): SYSTEMS WITH MULTIPLE-!NPUT ALARMS

SUBSYSTEM: ANNUNCIATORS

COMPONENT ID ALARM REFLASHING CAPASILITY

IMPLEMENTATION ACTION: FIX
'

TYPE OF CORRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: !!

SCHE 00LE FOR IMPLEMENTATION: 2ND REFUELING

REFERENCES:

gHED RESOLUTION: X! N AT W

AND R LASH CAPASILIT (S. |

VER!FICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:
i

VALIDATION: |

MISC / COMMENTS:
* y N ]b ho 44 LOW $UL g ! g ANN

AT MUST DEp
VIDE AL MS TO ;

AVT!vATE THE . DITOR T SYSTEM 6

M M *"L M L '* T A{ AL4 '5E E 'a YJ d "' |

'

A

;

',,
.

,

,
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDe

,

) Record No. 156

HED NO: 156S

DESCRIPTION: NO STANDARD GUIDE FOR WRITING
ANNUNCIATOR PROCEDURES IS IN USE. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: C7.1

PEF: 12

HUMAN FACTOR TCP!Cs ANNUCIATOR RESPONSE PROCEDURES

NUREG-0700 SECTION: 6.3.4.3 *

PANEL ID: ALL PANELS

RELATED SYSTEM (S): ALL SYSTEMS

SUBSYSTEM: PRCCEDURES

COMPONENT ID: ANNUNCIATOR PROCEDURE *

IMPLEMENTATION ACTION: FIX
TYPE OF CORRECTION: ENHANC.

PRICRITY CF MODfFICATION: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:p)
I HED RESOLUTION: PROVIDE A STANDARD FOR WRITING

ANNUNCIATOR PROCEDURES.'-'

VERIFICATION

NEW HED? Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC /CCMMENTS: * NUREG-0700 DOES NOT DIRECTLY ADDRESS
THE WM! TING OF ANNUNC!ATON RESPONSE
PROCEDURES OTHER THAN TO SAY A RESPONSE
PROCEDURE SHOULD DE PROVIDED TO THE
OPERATOR. THEY SHOULD BE EASILY
!NDEXED BY PANEL TO EXPEDITE
APPROPRIATE RESPONSE TO THE ALARM.

;

e

/ \ h)h
( .;

-
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDe i

C\) Record No.
i

i, 158

i HED NO: 15SS

| DESCRIPTION: HIGHLY DENSE ANNUNCIATOR MATRICES.

HED SOURCE: CR SURVEY

CRS CHECKLIST: SC1

( PEF: 9 :

HUMAN FACTOR TOPIC: ARRANOCMENT OF VISUAL ALARM T!LES

| NUREG-0700 SECTION: 6.3.3.3 *

PANEL ID: ALL PANELS

RELATED SYSTEM (S): ALL SYSTEMS
|

SUBSYSTEM: ANNUNCIATORS

COMPONENT ID: ALARM TILES
i

i IMPLEMENTATION ACTION: NO ACTION

| TYPE OF CORRECTION: OTHER MOD.

l PRIORITY OF MODIFICATION: !!! r

SCHEDULE FOR IMPLEMENTATION: NONE

REFERENCES:

O HED RESOLUTION: NOT A 5 THE MAXIMUMIg5PROgEM.,

ShRECOM ED IN EG 7 0.'

VERIFICATION
l

NEW HED7 Y/N

| IMPLEMENTATION DATE:

! VALIDATION:
| M!SC/ COMMENTS * THE DER CF ALARM T!LES AND THE

MATRIX NS TY L M LW (A
E MA X 5pg { O T

:

I

.

e

i
B37
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

(s,~)\ Record No. 179
_

HED NO: 3T

DESCRIPTION: FRONT PANELS PRIMARY CONTAINMENT PRESS.
RECORDERS NEED TO IDENTIFY NORMAL /OFF -

NORMAL RANGE OF OPERATION.

HED SOURCE: TASK ANALYSIS

CRS CHECKLIST: N/A

PEF: N/A

HUMAN FACTOR TOPIC: ZONE MARKING

NUREG-0700 SECTION: 6.5.2.0

PANEL ID: 9-3 & 9-4

RELATED SYSTEM (S): PRIN. CONT.

SUBSYSTEM PRIM. CONT. PRESS. INSTR.
COMPONENT !D PRESS. REC. PC-PR-1A & PC-PR-1B
IMPLEMENTATION ACT!CN FIX*

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:
\' HED RESOLUTION: * COMBINE WITH HED 578 FOR PC-PR-1A, AND

HED 26SS FOR PC-PR-13.

VERIFICATION
NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS:

i

I

.

1

. O B38
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

) Record No. 195s

HED NO: 19T

DESCRIPTION: WIDE RANGE TORUS PRESSURE INDICATION
NOT AVAILABLE. -

HED SOURCE: TASK ANALYSIS +

CRS CHECKLIST: N/A -

PEF: N/A

HUMAN FACTOR TOPIC DISPLAYED INFORMATION -USE OF TASK
ANALYSIS

NUREG-0700 SECTION: 6.5.1.1

PANEL ID: 9-3 & 9-4

RELATED SYSTEM (S): PRIMARY CONTAINMENT

SUBSYSTEM: PRIM. CONT. PRESSURE INSTR.

COMPONENT ID: PRESS.IND.

IMPLEMENTATION ACTION: FIX*

TYPE OF CORRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: I

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

O REFERENCES:
'

+EMERG.0FER. PROC.SECTION EOP-2

HED RESOLUTION: * INTEGRATE WITH RG 1.97 PC PRESSURE
INSTRUMENTATION. RECORDER DESIGN

RG I.ACC.
REQUIREMENTS: RANGE -5 TO 80 PSIG

972 */. OPERABILITY REQUIREMENTS:
INSTR. CATEGORY 1. DESIGN IS TO MEETCNS HF, ENGINEERING STANDARDS TO VISUAL
DISPLAYS.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS:

.

_-- - - __
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 196

HED NO: 20T

DESCRIPTION: 'SRV LABEL IDENTIFICATION OUT OF
SEQUENCE. -

HED SOURCE: TASK ANALYSIS +

CRS CHECKLIST ~ N/A

PEF: N/A

HUMAN FACTOR TCPIC: LOGICAL ARRANGMENET & LAYOUT
,

NUREG-0700 SECTICN: 6.8.2.2,

PANEL ID: 9-3

RELATED SYSTEM (S): RPV

SUBSYSTEM: SAFETY RELIEF VALVES

COMPONENT ID: VALVE SWITCHES 71A,B,C,E,G,H.D,F,

; IWLEMENTATION ACTION: FIX*

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: IST REFUELING

REFERENCES: +EMERG.OPER. PROC.SECTION EOP-1

HED RESOLUTION: *SAME HED IDENTIFIED BY CONTROL ROOM
SURVEY (HED 3SS)

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATkON DATE:

VALIDATION:

MISC / COMMENTS:

.- .

i

e

'

B40
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

g
Record No. 197

HED NO: 21T

DESCRIPTION: FUNCTIONAL SEPARATION BETWEEN ADS & LLS
VALVES NOT EVIDENT -

HED SOURCE: TASK ANALYSIS

CRS CHECKLIST: N/A

PEF: N/A

HUMAN FACTOR TOPIC: NEED FOR LOCATION AIDS

NUREG-0700 SECTION: 6.6.6.2 (SEE COMMENTS)

PANEL ID: 9-3

RELATED SYSTEM (S): RPV

SUBSYSTEM: ADS, LLS VALVES

COMPONENT ID: DEMARCATION BETWEEN ADS AND LLS VALVES

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY CF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:
- HED RESOLUTION: ' SEPARATE BETWEEN ADS AND LLS VALVES

THROUGH USE OF LINES OF DEMARCATION.
~

VERIFICATION

NEW HED? Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: LINES OF DEMARCATION CAN BE USED TO
ENCLOSE 1) FUNCT RELATED DISPLAYS 2)
FUNCT RELATED CNTRLS AND 3) GROUk
RELATED CNTRLS & DISELAYS. LINES OF
DEMARCATION SHOULD BE VISUALLY
DISTINCTIVE FROM THE PANEL BKGROUND AND
BE PERMANENTLY ATTACHED.

,

S
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 209

HED NO: 33T

DESCRIPTION: POSITION LOCK SWITCHES FOR CS RHR AND
RCIC TO PREVENT AUTOMATIC INIYIATIEN -

NOT AVAILABLE.

HED SOURCE: TASK ANALYSIS *

CRS CHECKLIST: N/A

PEF: N/A

HUMAN. FACTOR TOPIC: INTERLOCKING CONTROLS

NUREG-0700 SECTION: 6.4.1.2

PANEL ID: 9-3 & 9-4

RELATED SYSTEM (S): CORE COOLING SYSTEMS

' SUBSYSTEM: CS, RHR'S (PANEL 9-3), RCIC (PANEL 9-4)

COMPONENT ID: PUMP LOCKOUT DEVICES

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: DESIGN MOD.& PROC. REVIEW

PRIORITY OF MODIFICATION: II

SCHEDULE FOR IMPLEMENTATION: 2ND REFUELING

( REFERENCES: *EMERG.OPER. PROC.SECTION EOP-1
,

HED RESOLUTION: INSTALL LOCKING SYSTEM AND ASSOCIATED
ALARMS TO INFORM OPERATOR OF CS, RHR*S
AND RCIC-AUTOMATIC INITIATION INHIBIT.,

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS:

,

9

I B42U)-
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

O<

Record No. 210

HED NO: 34T

DESCRIPTION: POINTER ~OF FUEL ZONE INDICATION TOO
WIDE - COVERS SCALE. .

HED SOURCE: TASK ANALYSIS-*

CRS. CHECKLIST: N/A

PEF: N/A
,

HUMAN FACTOR TOPIC: VISUAL DISPLAYS POINTERS

N'JREG-0700 SECTION: 6.5.2.2, (SEE COMMENTS)

PANEL ID: 9-3
,

RELATED SYSTEM (S): REACTCR COOLING

SUBSYSTEM: RPV LEVEL INSTR.

COMPONENT ID: METER IND.
;

IMPLEMENTATION ACTION: NO ACTION r

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

; SCHEDULE FOR IMPLEMENTATION: NONE

REFERENCES:

HED RESOLUTION: METER HAS BEEN REPLACED.,

,

VERIFICATION

NEW HED7 Y/N:
IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: POINTER TIPS SHOULD BE SIMPLE. THEY
SHOULD BE SELECTED TO MINIMIZE
CONCEALMENT OF THE SCALE GRADUATION*

MARKS OR NUMERALS.
I

!
.

( B43
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COOPER NUCLEAR STATION
DETATLED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 211

HED NO: 35T.

DESCRIPTION: RHR SERVICE WATER PUMP CONTROLS AND
INDICATIONS ARE LOCATED ON BACK PANELS -

RATHER THAN PANEL 9-3.

HED SOURCE: TASK ANALYSIS *

CRS CHECKLIST: N/A

PEF: N/A

' HUMAN FACTCR TOPIC - CONTROL - DISPLAY GROUPING

NUREG-0700 SECTION: 6.5.1.1, 6.9.1, (SEE COMMENTS)

PANEL ID: 9-3

RELATED SYSTEM (S): RHR

SUBSYSTEM: RHR SERVICE WATER

COMPONENT ID: SERVICE WATER' PUMP CONTROL AND AMP
METERS ON VBD-M, LOOP FLOW CONTROLS ON
PNL 9-3

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: II

C
SCHEDULE FOR-IMPLEMENTATION: 1ST REFUELING

REFERENCES: *EMERG.OPER.PRCC.SECTION EOP-1

HED RESOLUTION: INSTALL PUMP CONTROLS ON PANEL 9-3.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: CONTROLS AND DISPLAYS WHICH ARE
NORMALLY USED TOGETHER SHOULD BE
LOCATED IN CLOSE PROXIMITY TO EACH
OTHER.

.



COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

' s ,) . Record'No. 215

HED NO: 39T

DESCRIPTION: SP LEVEL ALARM UTILIZES COMMON
ANNUNCIATOR FOR BOTH HIGH & LOW LEVELS. -

HED SOURCE: TASK ANALYSIS

CRS CHECKLIST: N/A

PEF: N/A

HUMAN FACTOR TOPIC: VISUAL TILE LEGENDS

NUREG-0700 SECTION: 6.3.3.4

PANEL ID: 9-3

RELATED SYSTEM (S): SUPP. POOL

SUBSYSTEM: SUPP. POOL LEVEL

COMPONENT ID: ALARM

IMPLEMENTAT70N ACTION: NO ACTION

TYPE OF CORRECTION: OTHER MOD.

PRIORITY OF MODIFICATION: III

-SCHEDULE FOR IMPLEMENTATION: NONE

p REFERENCES:
\- HED RESOLUTION: SAME DISCREPANCY IDENTIFIED IN CR%

SURVEY (HED 22SS). NO ACTION IS
NECESSARY. INDICATIONS TO VERIFY
ALARMS ARE LOCATED ON SAME PANEL.

. VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS:

.
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COOPER NUCLEAR STATION |

'DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. C16

HED NO: 40T

DESCRIPTION: INCORRECT DEMARCATION OF ALARM
SETPOINTS ON SP LEVEL INDICATION. .

HED SOURCE: TASK ANALYSIS
CRS CHECKLIST: N/A

PEF: N/A

HUMAN FACTOR TOPIC: ZONE MARKING

NUREG-0700 SECTION: 6.5.2.3, SEE COMMENTS

PANEL ID: 9-3

RELATED SYSTEM (S): PRIMARY CONTAINMENT

SUBSYSTEM: SUPP. POOL
COMPONENT ID: LEVEL IND.
' IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING
.- REFERENCES:

HED RESOLUTION: REMOVE EXISTING ALARM MARKS (TAPE) AND
REMARK THE METER IN AGREEMENT WITH
SPECIFIC STATION STANDARDS AND NUREG
0700 GUIDELINES. -

"

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE: I

VALIDATION:

MISC /CCMMENTS: ZONE MARKINGS SHOULD BE USED TO SHOW
OPERATIONAL IMPLICATIONS OF VARIOUS
READINGS " OPERATING RANGE UPPER / LOWER

OR DANGER ZONE. ZdNE MARKINGSLIMITS,BE CONSPICUOUS AND DISTINCTIVELYSHOULD
DIFFERENT FOR DIFFERENT ZONES.

<

W
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 222

HED NO: 46T

DESCRIPTION: LABEL DIFFERENTIATION BETWEEN SP AND DW
SYSTEM SPRAYS NEEDED. -

HED SOURCE: TASK ANALYSIS

CRS CHECKLIST: N/A

PEF: N/A

HUMAN FACTOR TOPIC LABELING INFORMATION

NUREG-0700 SECTION: 6.6.3.1,

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR COOLING

SUBSYSTEM: RHR 3P & DW SPRAY

COMFONENT ID: LABELS FOR VALVES 31A & 38A.AND 31B &
38B

IMPLEMENTATION ACTION: FIX*

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATICN: 1ST REFUELING

REFERENCES:

HED RESOLUTION: * SAME HED IDENTIFIED IN CR SURVEY (HED
BSS).

VERIFICATION-

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS:

i

e



COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Reccrd No. 231

HED NO: 55T

DESCRIPTION: ACTION LEVELS ON SP TEMPERATURE AND
LEVEL AND RX LEVEL AND PRESSURE NEED -

TO BE MARKED.

HED SOURCE: TASK ANALYSIS

CRS CHECKLIST: N/A

PEF: N/A

HUMAN FACTOR TOPIC: ZONE MARKING

NUREG-0700 SECTION: 6.5.2.3.

PANEL ID: 9-3 & 9-4

RELATED SYSTEM (S): CONTAINMENT COOLING

SUBSYSTEM: PRIMARY CONTAINMENT (DW, SP)

COMPONENT ID: PC-PR-1A&2A, PC-LI-13, CP-PI-512,
PC-LI-12,

IMPLEMENTATION ACTION: FIX*

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELINGg- s
REFERENCES:

HED RESOLUTION: * DUPLICATE. IDENTICAL TO HED 57S, FROM
CRS.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC /CCMMENTS:

.

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Recor d No. 264

HED NO: 11I

DESCRIPTION: RHR 2/3 CORE HEIGHT LEVEL PERMISSIVE
MANUAL OVERRIDE SWITCH LABEL CONFUSING. .

,

HED SOURCE: OPER. INTERVIEW'

CRS CHECKLIST: N/A

PEF: N/A

HUMAN FACTOR TOPIC: LABELING INFORMATION
.

' NUREG-0700 SECTION: 6.6.3.1, (SEE COMMENTS)

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR COOLING

SUBSYSTEM: RHR's

COMPONENT ID: RHR (2/3) LOGIC OVERIDE SWITCHES S19A,

LABELSt

'

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:
- HED RESOLUTION: NEW LABEL SHOULD BE FABRICATED IN

AGREEMENT WITH CNS STATION STANDARDS4

- AND NUREG 0700 GUIDELINES. ENSURE
APPROPRIATE PROCEDURES ARE UPDATED
REFLECTING CHANGE IN TERMINOLOGY WHERE
APPLICABLE.

1

VERIFICATION

NEW HED? Y/N
,

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: LABELS SHOULD DESCRIBE THE FUNCTION OF
EQUIPMENT ITEMS. THE WORDS EMPLOYED IN
THE LABEL SHOULD EXPRESS EXACTLY WHAT
ACTION IS INTENDED.

'
,

,

e
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 266

HED NO: 13I

DESCRIPTION ' NO DIRECT REACTOR WATER LEVEL
INSTRUMENTATION ON PANEL 9-3 -

HED SOURCE: OPER. INTERVIEW

CRS CHECKLIST: N/A

PEF: N/A

HUMAN FACTOR TOPIC DISPLAYED INFORMATION

NUREG-0700 SECTICN: N/A

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR COOLING

SUBSYSTEM: REACTOR WATER LEVEL INSTRUMENTATION

COMPONENT ID: DIRECT WL INSTRUMENTATION COVERING
RANGE FROM NORMAL WL TO BOTTOM OF CORE

IMPLEMENTATION ACTION: INSTALL

TYPE OF CORRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: III

SCHEDULE FOR IMPLEMENTATION: 2ND REFUELING

( REFERENCES:

HED RESOLUTION: INTEGRATE WITH HED 18T&15I FOR
INSTALLING WIDE RANGE / FUEL ZONE WL
RECORDER THAT COVERS THE RANGE FROM
NORMAL WL TO BOTTOM OF CORE. RECORDER
READING SHOULD YIELD DIRECT WL IN THE
RPV, REFERENCED TO TOP OF ACTIVE FUEL.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS:

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 268

HED NO: 15I

DESCRIPTION: LACK OF DIRECT ACCIDENT WATER LEVEL
INDICATION. -

HED SOURCE: OPER. INTERVIEW

CRS CHECKLIST: N/A

PEF: N/A

HUMAN FACTOR TOPIC: DISPLAYED INFORMATION

NUREG-0700 SECTION: N/A

PANEL ID: 9-3

RELATED SYSTEM (S): REACTOR COOLING

SUBSYSTEM: REACTOR WL INSTRUMENTATION

COMPONENT ID: WL INDICATION THAT DISPLAYS THE LEVEL
IN THE RPV UNDER ACCIDENT CONDITIONS
(HIGH DW TEMPERATURE AND RX
DEPRESSURIZATION)

IMPLEMENTATION ACTION: FIX

TYPE OF CCRRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: II

O SCHEDULE FOR IMPLEMENTATION:
2ND REFUELING

REFERENCES:

HED RESOLUTION: INTEGRATE WITH HED 197&13I AND RG I.97
WL INSTRUMENTATION. NPPD WILLIMPLEMENT
A PROGRAM OF COOLING THE WL REFERENCE
LEG OR RELOCATING IT OUTSIDE THE DW.
THIS WILL RESULT IN DISPLAYING A DIRECT
WL IN THE CNTRL RM UNDER ACCIDENT
CONDITIONS.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS:

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

f'%
( ) Record No. 461

HED NO: 174SS

DESCRIPTION: RELATED GROUPS OF CONTROLS OR DISPLAYS
NOT SET OFF BY DEMARCATION LINES. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: A2.3

PEF: 6

HUMAN FACTOR TOPIC NEED FOR LOCATION AIDS
NUREG-0700 SECTION: 6.6.6.1, 6.6.6.2, 6.S.1.3*

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: T/G BLDG,RX BLDG, CONTROL BLDG &ERP SUMP PUMPS

COMPONENT ID: SUMP PUMPS CONTROLS & SUMP LEVEL
INDICATION

IMPLEMENTATION ACTION: FIX

TYPE OF CCRRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

O REFERENCES:
PHOTO VBD-S

HED RESOLUTION: ENHANCEMENT IN AGREEMENT WITH SPECIFIC
STATION HUMAN FACTOR STANDARDS AND
NUREG 0700 GUIDELINES.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * OPERATOR PERFORMANCE CAN BE ENHANCED
THRU USE OF LOCATION AIDS SUCH AS
DEMARCATION AND MIMICS. LINES OFDEMARCATION,COLORCAN BE USED TO ENCLOSE
FUNCTIONALLY RELATED DISPLAYS. SHOULD
BE VISUALLY DISTINCT FROM PANEL

r BACKGROUND & PERMANE
I

|

.
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COOPER NUCLEAR STATION,

DETAILED CONTROL ROOM DESIGN REVIEW HEDs'

Record No. 459

HED NO: 173SS

DESCRIPTION: CONTROLS & DISPLAYS LOCATED OUTSIDE
RECOMMENDED ZONES. -

HED SOURCE: CR SURVEY

CRS CHECKLIST:
_

A3.6 & B5.3,

PEF: 6

HUMAN FACTOR TOPIC: CTRL RM WORKSPACE/ANTHROPCMETRIC BASIS

NUREG-0700 SECTION: 6.1.2

PANEL ID: VBD-S
r

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: T/G AND E.R.P SUMP PUMPS, TORUS AREA '

CCMPONENT ID: 1) TOP ROW OF T\G BLDG SUMP PUMP
SWITCHES LOCAEED 12" ABOVE LIMITS 2)
E.R.P. PUMP COUNTERS LOCATED 18" EELOW
LIMITS 3) TORUS AREA LEVEL INDICATION
LOCATE 6 BELOW LIMITS,

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: DESIGN MOD.

''N PRIORITY OF MODIFICATION: !!

\_s SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES: PHOTO VBD-6

HED RESOLUTION: RELOCATE CONTROLS AND DISPLAYS IN
ACCORDANCE WITH THE RECOMMENDATIONS OF
THE FEASIBILITY STUDY PERFORMED ON
PANEL MODIFICATIONS. FOR THOSE METERS
THAT WILL NOT BE RELOCATED UTILIZE
TILTING OF DISPLAYS TO IMPAOVE
READABILITY.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC /CCMMENTS:

i =
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 449

HED NO: 1835S

DESCRIPTION: ASSOCIATION OF FEEDBACK TO RELATED.
CONTROLS NOT APPARENT THROUGH LABELING, -

MIMICS, DEMARCATION LINES.-

HED SOURCE: CR SURVEY
- CRS CHECKLIST: A3.7,SA3,

PEF: 9

HUMAN FACTOR TCPIC: CONTROL - DISPLAY INTEGRATION

NUREG-0700 SECTION: 6.4.2.2,6.5.1.6,6.6.6.4*

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: ELEVATED RELEASE POINT SUMP PUMP

COMPONENT ID: DEMARCATION OF SUMP PUMP INDICATIONS:
" HOUR-RUN METERS" & " START COUNTERS"
WITH ASSOCIATED SUMP PUMP CONTROLS.

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:

HED RESOLUTION: INTEGRATE WITH HED 17359 FOR
POSSIBILITY OF RELOCATING CONTROLS &
INDICATIONS TO PROVIDE NECESSARY
ASSOCIATION OF CONTROLS AND FEEDSACK.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: * CONTROLS SHOULD SE LOCATED SO AS TO
BE EASILY RELATED TO FUNCT. &
FUNCTIONAL GROUPINGS. CNTRLS OF
SIMILAR FUNCT. SHOULD SE IN THE SAME
LOCATION FROM PANEL TO PANEL. OTHER
METHODS OF ASSOCIATION SETWEEN CONTROLS
& DISPLAYS ARE COLOR & LABEL CODING.

e
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COMER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 442

HED NO: 176SS

DESCRIPTION: INCONSISTENT ~USE OF ACRONYMS AND
ABBREVIATIONS

'

-

HED SOURCE: CR SURVEY

CRS CHECKLIST: A5.5

PEF: 4

HUMAN FACTOR TOPIC: LABELS WORD SELECTION, CONSISTENT,
SYMBOLS

NUREG-0700 SECTION: 6.6.3.2, 6.6.3.3, 6.6.3.4 *

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

' SUBSYSTEM: RX BLDG DRAIN VALVES & PUMPS

COMPONENT ID: 1) LABELS FOR VALVE CONTROLS USE "VA"
INSTEAD OF "VLV". 2) PUMP LABELS USE
1A,1B,1C...INSTEAD OF A,B,C

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:

HED RESOLUTION: FABRICATE NEW LABELING CONSISTENT
W/ LABELING THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXCERCISED TO ENSURE NO
DISCREPENCIES ARE GENERATED BETWEEN NEW
LABELS MADE & TERMINOLOGY FOUND IN
PROCEDURES.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: THE WORDS EMPLOYED IN THE LABEL SHOULD
EXPRESS EXACTLY WHAT ACTION IS
INTENDED. A LIST OF STANDARD NAMES,
ACRONYMS ABBREVIATIONS, AND
PART/SYSYEM NUMBERS SHOULD BE IN PLACE
AND ADMINISTRATIVELY CONTROLLED.

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

-m

Record No. 441
,

HED NO: 17555

DESCRIPTION: EXISTING LABELS ARE NOT CLEAR WITH
RESPECT TO FUNCTION OR INTENT. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: A5.10

PEF: 6

HUMAN FACTOR TCPIC: LABELING INFORMATION

NUREG-0700 SECTION: 6.6.2.1,6.6.3.1,SEE COMMENTS

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: RX BLDG SUMPS

COMPONENT ID: SUMP 1E SELECTOR SWITCH HAS TWO LIT RED
LIGHTS ABOVE CONTROLS.

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

( ) REFERENCES:
''' HED RESOLUTION: REVIEW LABEL CONTENT AND FABRICATE NEW

LABELING THAT DESCRIBES FUNCTION OF THE
TWO RED LIGHTS.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: LABELS SHOULD DESCRIBE FUNCT.0F
EQUIP. ITEMS. WORDS EMPLOYED IN LABEL
SHOULD EXPRESS EXACTLY WHAT ACTION IS
INTENDED. LABELS SHOULD BE CONSISTENT
WITHIN AND ACROSS PIECES OF EQUIPMENT
IN THEIR USE OF WORDS ACRONYMS,
ABBREVIATIONS,& PART/EYS NO.

|

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Q Recor-d No. 462

HED NO: 184SS

DESCRIPTION: EXTENSIVE TEMPORARY LABELS ARE BEING
USED. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: A6.1, A6.3

PEF: 6

HUMAN FACTOR TCPIC: USE AND CONTROL OF TEMPORARY LABELS

NUREG-0700 SECTION: 6.6.5.1, SEE COMMENTS

PANEL ID: VBD-S

RELATED SYSTEM'(S): PLANT SUMP PUMPS

SUBSYSTEM: SUMP PUMP LABELING

COMPONENT ID: 1) SUMP PUMPS POWER SUPPLY LABELS, 2)
RX BLDG QUAD LABELS

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:

HED RESOLUTION: REVIEW SERVICES PRESENTLY BEING
PROVIDED BY USE OF TEMPORARY LABELS.
DETERMINE THEIR NECESSITY AND REPLACE
WITH PERMANENT LABELS IN ACCORDANCE
WITH NUREG 0700 GUIDELINES.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: WHEN NECESSARY TO IDENTIFY OUT OF
SERVICE EQUIPMENT OR TO IMPROVE
OPERATOR UNDERSTANDING AND EFFICIENCY,
TEMPORARY LABELS MAY BE USED UNTIL
PERMANENT LABELS ARE AVAILABLE OR UNTIL
THE TEMPORARY LABEL IS NO LONGER
NECESSARY.

.
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COOPER NUCLEAR STATION |
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

,

,m |

k ) Record No. 443

HED NO: 177SS-

DESCRIPTION: INDICATORS NOT MARKED TO SHOW NORMAL
RANGES OF OPERATION. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: B2.1

PEF: 9

HUMAN FACTOR TOPIC: ZONE MARKING

NUREG-0700 SECTION: 6.5.2.3 (SEE MISC / COMMENTS)

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: TORUS AREA

COMPONENT ID: TORUS AREA LEVEL INDICATOR LI-900

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTIGN: ENHANC.

PRIORITY OF MODIFICATICN: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

s REFERENCES:

(, HED RESOLUTION: NORMAL RANGES OF OPERATION AND ENTRY
AS SPECIFIEDCCNDITIONS TO EMERGENCIES,ED ON PRIMARY .

"

BY CNS EOP'S, WILL BE MARK
INDICATORS

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: ZONE MARKINGS SHOULD BE USED TO SHOW
OPERATIONAL IMPLICATIONS OF VARIOUS
READINGS SUCH AS " OPERATIONAL RANGE",
" UPPER LIMITS", " LOWER LIMITS" AND
" DANGER ZONE". ZONE MARKINGS EHOULD BE
CONSPICUOUS AND DISTINCTIVELY DIFFERENT
FOR DIFFERENT ZONES.

.
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COOPER NUCLEAR STATICN
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

ps
( Record No. 444

HED NO: 178SS

DESCRIPTION: NUMBER OF GRADUATIONS BETWEEN NUMBERED
MARKINGS ON SCALES EXCEED THE MAXIMUM -

CF NINE.

HED SOURCE: CR SURVEY

CRS CHECKLIST: B2.12

PEF: 6

HUMAN FACTOR TOPIC: SCALE MARKING

NUREG-0700 SECTION: 6.5.2.5 (SEE MISC / COMMENTS)

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP. PUMPS

SUBSYSTEM: TORUS ARIA

COMPONENT ID: TORUS AREA LEVEL INDICATION LI-900 HAS
24 MARKINGS BETWEEN NUMERALS

IMPLEMENTATION ACTION: FIX
,

'

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: B

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING'

' d REFERENCES:
HED RESOLUTION: REPLACE SCALES PER CNS STANDARDS.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: SCALES FOR QUANTITATIVE READING SHOULD
BE PROVIDED WITH GRADUATIONS CONSISTENT
WITH THE PROGRESSION OF THEIR NUMERALS.

NO MORE THAN 9 GRADUATIONS SHOULD
SEPARATE NUMERALS.

i
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

f( j Record No. 463

HED NO: 185SS

DESCRIPTION: CONTROL SWITCH POSITION NOT PERMANENTLY
MARKED. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: B5.2

PEF: 6

HUMAN FACTOR TOPIC: CCNTROL POSITION LABELING

NUREG-0700 SECTION: 6.6.3.8

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: RX BLDG SUMP PUMPS

COMPONENT ID: " AUTO" POSITION FOR "RX BLDG EQUIP DR.
SUMP PUMP 1E SEL SW" MARKED W/ LABEL
TAPE.

IMPLEMENTATION ACTION: FIX
TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

g-^s SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:

HED RESOLUTION: PURCHASE OR FABRICATE NEW LEGEND LABELS
WHICH REFLECT CONTROL POSITION. THE
NEW LABELS SHOULD BE CONSISTENT WITH
EXISTING LABELS IN TEPMS OF COLOR
LETTER SIZE TERMINOLOGY SIZE ANb
LOCATION. dLL LABELS SHOULD BE
PERMANENTLY ATTACHED.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS:

!

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 110

HED NO: 1105.

DESCRIPTION: NO PHYSICAL DISTINCTION BETWEEN
HANDLES. CODING BY SIZE SHAPE OR .

COLOR IS NOT BEING USED YO IDENf!FY
SWITCH BY TYPE OF FUNCTION.

HED SOURCE: CR SURVEY

CRS CHECKLIST: 85.10

PEF: 6

HUMAN FACTOR TCPIC: CODING OF CONTROLS

NUREG-0700 SECTION: 6.4.2.2 (SEE COMMENTS)

PANEL ID: VBD-S

,RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: SUMP VALVES AND PUMPS

COMPONENT ID: SUMP VALVE & PUMP SWITCHES

IMPLEMENTATION ACTION: FIX

. TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

O REFERENCES:
HED RESOLUTION: FOLLOW STATION STANDARDS TO IDENTIFY

TYPE OF CONTROL BY THE SHAPE OR COLOR
SANDING OF THE HANDLES. DISTINGUISH
SETWEEN PUMP & VALVE HANDLES.

VERIFICATION
NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: CONTROLS SELECTED SHOULD BE SUITABLE
FOR OPERATOR USE IN A CONTROL ROOM
ENVIMNMENT. EACH CONTROL SHOULD DE
RECOGNIZABLE IN TERMS OF ITS F W TION.

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 138 ,

HED NO: 130S

DESCRIPTION: ANNUNCIATORS NOT GROUPED ABOVE RELATED
CONTROLS AND DISPLAYS. -

HED SOURCE: CR SURVEY

CRS CHECKLIST: C1.1 & C1.2

PEF: 8

HUMAN FACTOR TOPICS LOCATION OF ANNUNCIATORS

NUREG-0700 SECTION: 6.3.0.1, SEE COMMENTS

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: DRYWELL SUMP

I COMPONENT ID: 1) ANNUNCIATOR 5-2 AND 5-4 "DW SUMP
FILL-UP RATE HIGH" ON VBD-S,' PUMP FLOW
INDICATION ON PANEL 9-4. 2)
ANNUNCIATOR 6-2 " TROUBLE ARW-HVAC" ON

'VBD-S ASSOCIATED CONTROLS LOCATED ON
V B D-R .,

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: DESIGN MOD. ;

PRIORITY OF MODIFICATION: II !

' SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

4 REFERENCES:
IHED RESOLUTION: CORRECT THIS HED BY 9 RINGING THESE

ANNUNCIATOR ALARMS CLOSER TO THE
CONTROLS AND DISPLAYS ON ASSOCIATED'

PANELS.

VERIFICATION i

NEW HED7 Y/N:

IMPLEMENTATION DATE: ;

VALIDATION:

MISC / COMMENTS: ANNUNCIATOR PANELS ARE GENERALLY '
ORGANIZED AS MATRICES OF VISUAL ALARM
TITLES. THESE MATRICES SHOULD DE
SEPARATED INTO GROUPS BY FUNCTION. THE
ALARM PANELS SHOULD DE LOCATED ABOVE
THE RELATED CONTROLS AND DISPLAYS.

le
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

Record No. 446

HED NO: 180SS

ABBREVIATIONS ARE NOT STdNDARDIZED., ORANNUNCIATOR NOMENCLATURE ACRONYMNSDESCRIPTION:
-

HED SOURCE: CR SURVEY

CRS CHECKLIST: C2.1

PEF: 4

HUMAN FACTOR TOPIC: VISUAL TILE LEGENDS

NUREG-0700 SECTION: 6.0.0.4 (SEE COMMENTS)

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUSSYSTEM: ANNUNCIATORS

COMPONENT ID: SUMP "1-V" ON ALARM TILE.VS. SUMP "1V"
ON SWITCH LABEL

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:

L ND TILESHED RESOLUTION: CAj

$7 E NE . N UR THE OF*

APPRO IAT DWGS AND PR CE R S.

UEh.GES E INO O

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:
ULDMISC / COMMENTS: NCIATORVISUALTILggEGEND

U 9 NC $ RT MES S.

Sk INN S ENT T HC
HE CONTROL ROOM.

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

O Record No. 447

HED NO: 1919S

DESCRIPTION: ANNUNCIATOR ALARMS ARE NOT PRIORITIZED
FOR REQUIRED RESPCNSE LEVEL BY LEGEND -

PLATE COLOR.

HED SOURCE: CR SURVEY

CRS CHECKLIST: C2.S

PEF: 6

HUMAN FACTOR TOPIC: ANNUNCIATORS ALARMS PRIORITIZATION

NUREG-0700 SECTION: 6.3.1.4 (SEE MISC / COMMENTS)

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: ANNUNCIATORS

COMPONENT ID: ANNUNCIATOR LEGEND PLATES FOR SUMP PUMP
LEVELS AND TORUS AREA

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES:

HED. RESOLUTION: IMPLEMENT PER CNS HUMAN FACTOR
STANDARDS. A THREE-LEVEL
PRIORITIZATION CODE BASED ON COLOR:

ANGER & WHITE WILL FORM THE BASISRED, ALARM PRIORITIZATION IN CNS CONTROLFOR
ROOM.

VERIFICATION
NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: ALARM PRIORITIZATION SHOULD BE
ACCOMPLISHED USING A RELATIVELY SMALL
NUMBER OF PRIORITY LEVELS. PRIORITIES

THE IMPORTANCESHOULD BE BASED ON
SEVERITY OR NEED FOR OPERATOR ACTION.

-.

.%
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

s

)RecordNo. 448

HED NO: 182SS

DESCRIPTION: ALARM RESPONSE SYSTEM NOT CONSISTENT
AMONG PANELS. .

'
HED SOURCE: CR SURVEY

CRS CHECKLIST: C5.5

PEF: 4

HUMAN FACTOR TOPIC: CONTROL SET DESIGN-POSITIONING OF
REPETITIVE GROUP

NUREG-0700 SECTION: 6.3.4.2 (SEE MISC /CCMMENTS)

PANEL ID: VBD-S

.RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: ALARM RESPONSE SYSTEM

COMPONENT ID: ANNUNCIATOR RESPONSE CONTROLS: TWO
PB's ON THIS PANEL VS. THREE PB*s ON
OTHER PANELS. NO RESET BUTTON.

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: DESIGN MUD.

PRIORITY OF MODIFICATION: II

SCHEDULE FOR IMPLEMENTATION: 2ND REFUELING

REFERENCES: PHOTO, VBD-S

HED RESOLUTION: STANDARDIZE ALARM RESPONSE SYSTEMS
AMONG ALL PANELS TO THE TRIANGULAR
ARRANGEMENT OF CONTROLS USED ON BOP
PANELS. " ACKNOWLEDGE" AND " RESET" PB's
ON TOP ROW AND TEST ON BOTTOM ROW. SEE
CNS HF STANDARDS.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: REPETITIVE GROUPS OF ANNUNCIATOR
CONTROLS SHOULD HAVE THE SAME
ARRANGEMENT AND RELATIVE LOCATION AT
DIFFERENT WORKSTATIONS. THIS IS TO
FACILITATE " BLIND" REACHING.

. y
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

O
t Record No. 164

HED NO: 1649

DESCRIPTION: ANNUNCIATOR RESPONSE CONTROLS NOT CODED
FOR EASE OF RECO3NITION. -

HED SOURCE: CR S'JRVEY

CRE CHECKLIST: SC2

PEF: 8

HUMAN FACTOR TOPIC: ANNUNCIATOR RESPONSE SYSTEM DESIGN

NUREG-0700 SECTION: 6.C.4.2, SEE COMMENTS

PANEL ID: VBD-S

RCLATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: ANNUNCIATOR RESPONSE SYSTEM

COMPONENT ID: ANNUNCIATOR RESPONSE CONTROLS
DEMARCATION

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: ENHANC.

PRIORITY OF MODIFICATION: A

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

4 REFERENCES:
HED RESOLUTION' INTEGRATE WITH HED 182SS. ENCLOSE THE

CONTROLS WITH DEMARCATION LINES IN
ACCORDANCE WITH CNS HF STANDARDS.

VERIFICATION

NEW HED7 Y/N:

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: ANNUNCIATCR RESPONSE CONTROLS SHOULD BE
CODED FOR EASY RECOGNITION USING
TECHNIQUES SUCH AS COLOR CODING COLOR
SHADING THE GROUP OF ANNUNCIATOk
CONTROLS OR DEMARCATING THE GROUP OF
ANNUNCIAYOR CONTROLS.

.
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CCCPfiR NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

,

A
) Record No. 239

HED NO: 63T

DESCRIPTION: SECONDA9Y CONTAINMENT (SC) SUMPS' WATER
LEVEL INDICATIONS NOT AVAILABLE. -

HED SOURCE: TASK ANALYSIS *

CRS CHECKLIST: N/A

FEF: N/A

HUMAN FACTOR TOPIC: DISPLAYED INFORMATION - USE OF TASK
ANALYSIS

NUREG-0700 SECTION: 6.5.1.1, SEE COMMENTS

PANEL ID' VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

' SUBSYSTEM: SC SUMP

COMPONENT ID: SC SUMP AND AREA LEVEL INDICATIONS

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: I

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

'\ REFERENCES: *EMERG.OPER. PROC.SECTION EOP-3
' HED RESOLUTION: PROVIDE SUMPS' WL INDICATIONS. RANGE TO

COVER EOP REQUIREMENTS + 20*/..
OPERABILITY REQUIREMENTS OF INSTRUMENTS
ARE SAME AS CATEGORY 2 OF RG 1.97
INSTRUMENTATION.

VERIFICATION

NEW HED? Y/N:

IMPLEMEN TATION DATE:

VALIDATION:

MISC / COMMENTS: ANALYSES OF OPERATOR TASKS IS
HECOMMENDED FOR ESTABLISHING OPERATOR
INFORMATION REQUIREMENTS. VISUAL
DISPLAYS SHOULD PROVIDE ALL THE
INFORMATION ABOUT SYSTEM STATUS &
PARAMETER VALUES NEEDED TO MEET TASK
REQUIREMENTS IN NORMAL AND EMERG.
SITUATIONS.

.
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COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW HEDs

A

( ) Record No. 240

HED NO: 64T

DESCRIPTION: ALARM FOR SECONDARY CONTAINMENT TORUS
AREA LEVEL AS AN ALERT TO EMERGENCY, -

NOT AVAILAELE.

HED SOURCE: TASK ANALYSIS

CRS CHECKLIST N/A

PEF: N/A

HUMAN FACTOR TOPIC: '
DISPLAYED INFORMATION. USE OF TASK
ANALYSIS.

NUREG-0700 SECTION: 6.5.1.1, SEE COMMENTS

FANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: TORUS AREA

COMPONENT ID: TORUS AREA LEVEL ALARM.

IMPLEMENTATION ACTION: FIX

TYPE OF CORRECTION: DESIGN MOD.

PRIORITY OF MODIFICATION: I

SCHEDULE FOR IMPLEMENTATION: 1ST REFUELING

REFERENCES: EMERG.OPER PROC.SECTION EOP-3

PROVIDE TORUS AREA LEVEL ALARM WITH AHED RESOLUTION:
SETPOINT CONSISTENT WITH EOP E$TRY
CONDITIONS.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS: ANALYSIS OF CPERATOR TASKS IS
RECOMMENDED FOR ESTABLISHING OPERATOR
INFORMATION REQUIREMENTS.

.
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COOPER NUCLEAR STATION

DETAILED CONTROL ROOM DESIGN REVIEW HEDs

f Record No. 241

HED NO: 65T

DESCRIPTION: DIRECT INDICATION OF SECCNDARY
CONTAINMENT SUMP PUMPS * DISCHARGE NOT -

AVAILABLE.

HED SOURCE: TASK ANALYSIS

CRS CHECKLIST: N/A

PEF: N/A

HUMAN FACTOR TOPIC: DISPLAYED INFORMATION. USE OF TASK
ANALYSIS

NUREG-0700 SECTION: 6.5.1.1

PANEL ID: VBD-S

RELATED SYSTEM (S): PLANT SUMP PUMPS

SUBSYSTEM: SC SUMP PUMPS

COMPONENT ID: PRESS. OR FLOW IND.

IMPLEMENTATION ACTION: NO ACTION

TYPE OF CORRECTION: OTHER MOD.

PRIORITY OF MODIFICATION: III

SCHEDULE FOR IMPLEMENTATION: NONE

REFERENCES:

HED RESOLUTION: HED 63T SUMP LEVEL INSTALLATION WILL
PROVIDE NECESSARY INDICATION OF SYSTEM
FUNCTIONAL OPERATION. NO ADDITIONAL
ACTION REQUIRED.

VERIFICATION

NEW HED7 Y/N

IMPLEMENTATION DATE:

VALIDATION:

MISC / COMMENTS:

.
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APPENDIX C.

| SUMMARY OF SUPPLEMENTAL HEDs

|
;

}
i

(Previously Identified As HEOs in Sumniary Report)
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Page No. 1

02/25/86 APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(Previously Identified As HEDs In Summary Report

'

t

HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

1SS 9-3 LACK OF MIMICS INTEGRATING FIX ENHANCEMENT IN A REEMENT WITH
SYSTEM COMPONENTS. SPECIFIC STATION * HUMAN FACTOR

STANDARDS AND NUREG 0700
GUIDELINES.

2SS 9-3 LACK OF LABELS FOR IDENTIFYING FIX IDENTIFY POWER SUPPLY SOURCE
COMPONENT FUNCTION AND POWER ON METERS AND RECORDERS. >

SUPPLY TO INSTRUMENTS. CORRECT LABELS IDENTIFICATION.

3SS 9-3 ADS RELIEF VALVE CONTROLS OUT FIX OPENING SEOUENCE OF ADS VALVES
OF CONSISTENT SEQUENCING. IS MORE SIGNIFICANT THAN VALVE

ARRANGEMENT. LABELS FOR VALVE
OPENING SEQUENCE WILL BE

- PLACED ON TOPS OF SWITCHES'
COVERS.

6SS 9-3 INCONSISTENT USE OF ACRONYMS FIX INTEGRATE WITH HED 219 FOR
AND ABBREVIATIONS DEVELOPMENT OF HUMAN FACTOR

PLANT STANDARDS THAT INCLUDE
LABELING AND LIET OF STANDARD
ABBREVIATIONS.

7SS 9-3 PROCESS UNITS INFORMATION NOT FIX EXAMINE RECORDER AND DETERMINE
VISIBLE THROUGH RECORDER THE CAUSE OF OBSTRUCTION.
WINDOWS. PROCESS UNITS MAY BE PLACED ON

FACE OF RECORDER.

FIX FABRICATE NEW LABELS8SS 9-3 EXISTING LABELS ARE NOT CLEAR - CONSISTENT W/ LABELINGWITH RESPECT TO FUNCTION OR
INTENT. THROUGHOUT THE CTRL RM.

CAUTION MUST BE EXERCISED TO
ENSURE NO DISCREPANCIES ARE
GENERATED BETWEEN NEW LABELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

9SS 9-3 INDICATING CONTROLLER DOES NOT FIX FLOW CONTROLLER FIC-142 IS FOR
FOLLOW CONVENTIONAL PATTERN. RX HEAD SPRAY MODE OF

OPERATION - WHICH IS NOT
PRESENTLY IN USE, CONTROLLER
WILL BE REMOVED.

.
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Page No. 2
02/25/86

APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(Previousiv Icientified As HEOs In Summary Reaort

*

t
HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

10SS 9-3 INDICATOR DESIGN DOES NOT FIX REPLACE METER
*

FOLLOW CONVENTIONAL PATTERN.

11SS 9-3 ANNUNCIATOR ALARMS ARE NOT FIX IMPLEMENT PER CNS HUMAN FACTOR
PRIORITIZED FOR REQUIRED STANDARDS. A THREE-LEVEL
RESPONSE LEVEL BY LEGEND PLATE PRIORITIZATION CODE BASED ON
COLOR. COLOR

RED AMBER & WHITE WILL FORM
THE EASIS FOR ALARM
PRIORITI7ATION IN CNS CONTROL
ROOM.

12SS 9-3 INCONSISTENT SEQUENCING OF NO ACTON NO SAFETY RISK. ALARM
ANNUNCIATOR BOXES PROCEDEDURES ARE SEPARATE FOR.

EACH BOX AND ARE ATTACHED TO
EACH SUBEECTION OF THE PANEL.
ANNUNCIATOR BOX WILL BE MADE
MORE VISIBLE THROUGH
DISTINCTIVE LABELING.

13SS 9-3 INSTRUMENTS ARE NOT SCALED IN FIX SCALE CHANGES SHOULD BC
PROCESS UNITS RELATING TO PERFORMED BY MINOR DESIGN
SYSTEM OPERATION. CHANGE. ENSURE APPROPRIATE

CALIBRATION L SURVEILLANCE
PROCEDURES ARE UPDATED.
ENSURE APPROPRIATE OPERATOR
TRAINING WILL BE CONDUCTED.

14SS 9-3 NUMBER OF GRADUATIONS BETWEEN FIX REPLACE dCALES PER CNS
NUMBERED MARKINGS ON SCALES STANDARDS.
EXCEED THE MAXINUM OF NINE.

15SS 9-3 INDICATING LIGHTS DO NOT FIX CORRECTIONS SHOULD BE MADE IN
INDICATE POSITIVE STATE OR ACCORDANCE WITH NUREG 0700
POSITIVE RESPONSE. GUIDELINES.
EXTINGUISHED LIGHT NEANS VALVE
IS ACTUATED.

16SS 9-3 NO PHYSICAL DISTINCTION FIX FOLLOW STATION STANDARDS TO
BETWEEN HANDLES. CODING BY IDENTIFY TYPE OF CONTROL BY
SIZE SHAPE OR COLOR IS NOT THE SHAPE OR COLOR BANDING OF
BEINE USED YO IDENTIFY SWITCH THE HANDLES. DISTINGUISH
BY TYPE OF FUNCTION. BETWEEN PUMP & VALVE HANDLES.

.
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Page No. 3
02/25/86

APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(Previously Identified As HEOs In Summary Report

'

t

HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLU T I OtJ/ NOTES

17SS 9-5 LACK OF PANEL FUf4CTION FIX FABRICATE A NEW ABEL THAT
IDENTIFICATION LABEL. DESCRI19ES PANEL FUNCTIOfl. FJEW

LABELING SHOULD MERGE WITH
EXISTING PANEL LABELIf4G IN A
IIIERARCHICAL SYSTEM.

18SS 9-3 ANNUNCIATORS NOT GROUPED NO ACTION A MINOR DISCREPANCY. THE TWO
WITHIN ANNUNCIATOR DOX DY ALARM DOXES ARE ADJACENT ArJD
SPECIFIC SYSTEM. ARE LOCATED ItJ THE SAME EANEL

19SS 9-3 ANNUNCIATOR NOMENCLATURE FIX FABRICATE NEW ANNUCIATOR
ACRONYMNS OR ABBREVIATIdNS LEGEND TILES WHERE APPLICABLE
ARE NOT SIANDARDIZED. IN ACCORDANCE W/STATIOri HUMAri

FACTOR STDS & IJUREG 0700
GUIDELINES. ENSURE THE UPDATE
OF APPROPRIATE DWGS AND
PROCEDURES. ENSURE OPERATOR
AWAREtJESS OF AtJY CHANGES IN
TERMINOLOGY USED.

2ISS 9-3 ANNUNCIATOR LEGEND TILE FIX FABRICATE NEW AtJNUNCIATOR
TERMINOLOGY IS NOT CONSISTENT LEGEtJD TILES AND ENSURE
WITH THE INPUT SIGNAL CONFORMAtJCE WITH SYSTCM
FUNCT I OtJ. DESIGtJATION & COtJTROLS

L A B E L ItJ G .

22SS 9-3 MULTIPLE CHOICE INDICATIONS NO ACTION ** FOR PANEL 9-3 WHERE THE
AtJNUNCIATORS ARE LOCATED,USED ON ALARM TILES. **
VISUAL INDICATORS ARE
AVAILABLE Ot1 THE PANEL TO
VARIFY THE HIGH OR LOW INPUTS.

23SS ALL ALARM RESPONSE SYSTEM NOT FIX STANDARDIZE ALARM RESPOtJSE
PANELS CONSISTENT AMONG PANFLS. SYSTEMS AMOtJG ALL PANELS TO

OtE TRIANGULAR ARRANGEMENT OF
COtJTROLS USED ON BOP PAtJELS.
"ACKtJOWLEDGE" AtJD " RESET" PD's
ON TOP ROW, AtJD " TEST" ON
BOTTOM RAW. SEE CNS HF
STAtJDARDS.

.
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Page No. 4
02/25/86 APPENDIX C

LIST OF SUPPLEMENTAL HEDS
(Previously Identified As HEOs In Summary Report

*

t
,

| HED PAM L -

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

24SS 9-4 SUBGROUPS WITHIN SYSTEM ARE FIX RELOCATE SWITCHE SO THAT FLCW
NOT PROPERLY LAID-OUT SO THAT PATH CAN I<E LAID-OUT IN
FLOW PATHS CAN BE EASILY ACCORDAtlCE WITH CNS-HF
CONSTRtlCTED. STANDARDS

25SS 9-4 CONTROLS & DISPLAYS NOT FIX INTEGRATE WITH HED 24SSi

GROUPED IN FUNCTIONAL OR'

SEQUENTIAL RELATIONSHIP.

26SS 9-4 ANNUNCIATOR ALARMS ARE NOT FIX IMPLEMENT PER CNS HUMAN FACTOR
PRIORITIZED FOR REQUIRED STANDARDS. A THREE-LEVEL

1 RESPONSE LEVEL BY LEGEND PLATE PRIORITIZATION CODE BASED ON
| COLOR. COLOR

RED AMBER L WHITE WILL FORM-

'THE $ ASIS FOR ALARM
PRIORITIZATION IN CNS CONTROL
RDOM.

27SS 9-4 CONTROLS LDCATED OUTSIDE FIX INTEGRATE WITH HED 38SS.
RECOMMENDED ZDNES. RELOCATE CONTROL AND

ASSOCIATED ALARM IN RADWASTE
|

SUBSECTION OF THE PANEL IN
ACCORDANCE WITH NUREG 0700'

ANTHROPOMETRIC LIMITS.

| 28SS 9-4 LABELS AND LEGEND PLATES, NOT FIX SWAP COMPUTER TREND RECORDER
| UNIFORMLY POSITIONED FOR WITH RR & FW TEMPERATURE
' FUNCTIONAL CLARITY. RECORDER. THIS WILL PLACE THE

COMPUTER TREND RECORDER
IMMEDIATELY TO THE RIGHT OFi

THE LEGEND PLATE.

29SS 9-4 NUMBER OF GRADUATIONS BETWEEN FIX REPLACE SCALES PER CNS
NUMBERED MARKINGS ON SCALES STANDARDS
EXCEED THE MAXIMUN OF NINE.

3OSS 9-3 L TURBINE SPEED INDICATDRS DO FIX REVIEW THE DESIGN OF THE SPEED
9-4 NOT FOLLOW CONVENTIONAL INDICATORS AND REPLACE SCALE

PATTERN. OR METER

,

e
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Pace No. 5
02725/06 APPENDIX C

LIST OF SUPPLEMENTAL HEDS
(Previously Identified As HEOs In Summary Report

'

t
HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

FOLLOWSTATIONSfANDARDSTO3ISS 9-4 NO PHYSICAL DISTINCTION FIX
BETWEEN HANDLES. CODING BY IDENTIFY TYPE OF CONTROL BY
SIZE SHAPE OR COLOR IS NOT 'THE SHAPE OR COLOR BANDING OF
BEINE USED YO IDENTIFY SWITCH THE ilANDLES. DISTINGUISH
BY TYPE OF FUNCTION. BETWEEN PUMP & VALVE IIANDLES.

32SS 9-4 INCONSISTENT USE OF ACRONYMS FIX INTEGRATE WITH HED 21S FOR
AND ABBREVIATIONS DEVELOPMENT OF HUMAN FACTOR

PLANT STANDARDS THAT INCLUDE
LABELING AND LIST OF STANDARD
ABBREVIATIONS.

33SS 9-4 INDICATORS NOT SCALED WITH FIX REPLACE SCALE IN ACCORDANCE
SUBDIVISIONS IN DECIMAL WITH CNS HF STANDARDS AND.

MULTIPLES OF I, 2 OR 5. NUREG 0700 GUIDELINES.

34SS 9-4 PROCESS UNITS INFDRMATION NOT FIX EXAMINE RECORDER AND DETERMINE
EASILY READ COMPLIANCE OF RECDRDER

DISPLAYED INFORMATION WITH CNS
HF STANDARDS AND NUREG 0700.
PROCESS UNITS MAY BE PLACED DN
FACE OF RECCRDER.

35SS 9-4 POINTER COVERS RECORDER SCALE FIX REPLACE POINTER OR RAISE SCALE
MARKING

36SS 9-4 MULTIPLE CHOICE INDICATIONS SUBJECT TO DCRDR ASSESSMENTS.
USED ON ALARM TILES.

37SS 9-4 COMBINED LINEAR AND NONLINEAR FIX REVIEW DESIGN OF THE RECORDER
SCALES ARE USED ON THE SAME SCALE AND REPLACE THE LINEAR
RECORDER. OR NONLINEAR SCALE TO MAKE

THEN IDENTICAL.

38SS 9-4 ANNUNCIATORS NOT GROUPED FIX INTEGRATE WITH HED 27SS IN l
'

WITHIN ANNUNCIATOR BOX BY RELOCATING ALARM AND ALARM
SPECIFIC SYSTEM. BYPASS SELECTOR SWITCH TO THE

RW SUBSECTION OF THE PANEL.

.
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Page No. 6
02/25/86

APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(Previously Identafted As HEUs In Summary Reptrt

'

!
HED PANLL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

39SS 9-4 ASSOCIATION OF FEEDBACK TO FIX INTEGRATE WITh H D 24SS & 25SS
RELATED CONTROLS NOT APPARENT FOR POSSIBILITY OF RELOCATING

It4DICATIONS TO PROVIDE
DEMARCATION LINEE. MIMICS,THROUGH LABELING

NECESSARY DEMARTICATION OF
SUBGROUPS.

40SS 9-5 CONTROLS & DISPLAYS NOT FIX INIEGRATE WITH HED 42SS
GROUPED IN FUNCTIONAL OR
SEQUENTIAL RELATIONSHIP.

41SS 9-5 USE OF COLORS NOT cot 4SISTENTLY FIX It4TEGRATE WITH HED 21S FOR
APPLIED ON PANEL. DEVELOPMENT OF HUMAN FACTOR

PLAT 41 STDS FOR THE CONTROL
ROOM. PERFORM ENHANCEMEt4T
TECHNIOUES IN FORMS OF
DEMARCATION MINICS ZONE
MARKIt4G OF DISPLAY $ &
FUNCTIUNAL CODING OE CONTROLS
b DISPLAYS UTILIZING SPEC
COLOR CODING.

42SS 9-5 RELATED GROUPS OF CONTROLS OR FIX ENHANCEMENT IN AGREEMENT WITH
DISPLAYS NOT SET OFF BY SPECIFIC ST ATIOtt HUMAr4 FACTOR
DEMARCATION LINES. STANDARDS At4D F4UREG 0700

GUIDELINES.

43SS 9-5 CONTROLS LOCATED OUTSIDE FIX It4TEGRATE WITH HED 40SS.
RECOMMEt4DED ZONES. RELOCATE CONTROLS AND

ASSOCIATED DISPLAYS. IN
ACCORDANCE WITH NUREG 0700
ANTHROPOMETRIC LIMITS.

44SS 9-5 EXISTING LABELS ARE NOT CLEAR FIX FABRICATE NEW LABELS
WITH RESPECT TO FUNCTION OR cot 4SISTENT W/LABELIt4G
INTENT. THROUGHOUT THE CTRL RM.

CAUTION MUST BE EXERCISED TO
Et4SURE NO DISCREPANCIES ARE
GENERATED BETWEEN NEW LABELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

.
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Page No. 7
02/25/86 APPENDIX C

LIST OF SUPPLEMENTAL HEDS
(Previously Identified As HEOs In Summary Report

'

I

HED PAdL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

PLACELABELSACCbDINGTOCNS45SS 9-5 LABELS AND LEGEND PLATES NOT FIX
CONSISTENTLY POSITIONED dBOVE ilF STANDARDS.

~

,,

OR BELOW DEVICES.

46SS 9-5 LABELS ARE NOT SIZE CODED IN A FIX FABRICATE NEW LABELING
HIERARCHICAL SYSTEM. CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED BETWEEN NEW LABELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

475S 9-5 LACK OF LABELS FOR IDENTIFYING FIX - FABRICATE NEW LABELS
SYSTEM DESIGNATION. IDENTIFYING SYSTEM

DESIGNATION. CORRECT LADELS'
IDENTIFICATION.

4859 9-5 NUMBER OF GRADUATIONS BETWEEN FIX REPLACE SCALES PER CNS
NUMBERED MARKINGS ON SCALES STANDARDS.
EXCEED THE MAXIMUM OF NINE.

4SS 9-5 INDICATORS NOT SCALED WITH FIX REPLACE SCALE IN ACCORDANCE
SUBDIVISIONS IN DECIMAL WITH CNS HF STANDARDS AND
MULTIPLES OF 1, 2 OR 5. NUREG 0700 GUIDELINES.

49SS 9-5 PRINTED VALUES DO NOT FIX REPLACE CHART PAPER.
CORRESPOND TO SCALE VALUES.

50SS 9-5 EMERGENCY SWITCHES ARE NOT NO ACTION SCRAM BUTTONS SHOULD BE
PROTECTED FROM INADVERTENT READILY ACCESIBLE TO THE
OPERATION. OPERATOR. NO ACTION IS

REQUIRED.

51SS 9-5 ANNUNCIATOR NOMENCLATURE FIX FABRICATE NEW ANNUNCIATOR
ACRONYMS OR ABBREVIATIONS ARE LEGEND TILES WHERE APPLICABLE
NOT STANUARDIZED. IN ACCORDANCE W/ STATION HUMAN

FACTOR STDS & NUREG 0700
GUIDELINES. ENSURE THE UPDATE
OF APPROPRIATE DWGS AND
PROCEDURES. ENSURE OPERATOR
AWARENESS OF ANY CHANGES IN
TERMINOLOGY USED.

.

9
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*
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HED PANkL .

ID. ID. DESCRIPTION ACTION RESOLUTIOt1/ NOTES

52SS 9-5 ANNUNCIATORS WITH MULTIPLE NO ACTION PLACEMENT OF SET OINTS 011
TRIP LEVELS NOT PROVIDED WITH WINDOWS IS NOT NECESSARY.
PARAMETER SETPOINTS. THEY ARE EASILY FOUND IN ALARM

PROCEDURES LOCATED AT PANELS.

53SS 9-5 MULTIPLE CHOICE INDICATIDNS FIX IDENTIFY THOSE MULTIPLE-CHOICE
USED ON ALARM lILES. INDICATION ALARMS THAT ARE

CRITICAL TO SAFETY. WHERE
VISUAL INDICATORS NOT
AVAILAEiLE ON THE PANEL TO
VERIFY THE HIGH OR LOW It4PUT S ,
ALARMS WILL BE SEPARATED TO
SINGLE-CHOICE INDICATIOtJS.

'

54SS 9-5 REACTOR MODE SWITCH REQUIRES FIX REVIEW SWITCH DESIGN RELATIVE
EXCESSIVE FDRCE TO DPERATE. TO SWITCH DESIGN SPEC.

PERFORM NECESSARY DESIGt4
MODIFICATIONS IN TERMS OF
REPLACING SWITCH HANDLE OR
SWITCH TYPE.

55SS 9-5 INDICATOR INFDRMATION NOT FIX EXAMINE INDICATORS AND
EASILY READ. DETERMINE COMPLIANCE OF

INDICATOR DISPLAYED
INFORMATION WITH CNS HF
STANDARDS AND NUREG G700.

56SS 9-5 POINTER COVERS RECORDER SCALE FIX REPLACE POINTER DR RAISE
MARKING. SCALE.

SSS VBD-A NUMBER OF GRADUATIONS BETWEEN FIX REPLACE SCALES PER CNS
NUMBERED MARKINGS ON SCALES STANDARDS.
EXCEED THE MAXIMUM OF NINE.

20SS VBD-A LABELS NOT CONSISTENTLY FIX RELOCATE EXISTING LABELS IN
POSITIONED ABOVE OR BELOW COMPLIANCE WITH SPECIFIC
DEVICES. STATION STANDARDS.

57SS VBD-A RELATED GROUPS OF CONTROLS OR FIX ENHANCEMENT IN AGREEMENT WITH
DISPLAYS NOT SET OFF BY SPECIFIC STATION HUMAt1 FACTOR
DEMARCATION LINES. STANDARDS AND NUREG 0700

GUIDELINES.

.



O O O
Page No. 9 ,

02/25/06 APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(Previously Identified As HEDs In Summary Report
1

*

i
HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTIOt4/ NOTES

RELOCATESWITCHEkOR IMPROVE58SS VBD-A SUBGROUPS WITHIN SYSTEM ARE FIX
NOT PROPERLY LAID-OUT SO THAT CXISTING DEMARCATIOtt 50 THAT
FLOW PATHS CAN BE EASILY FLOW PATH CAtJ bE LAID-OUT It4
CONSlRUCTED. ACCORDAtJCE WITH CNS HF

STAT 4DARDS

59SS VBD-A CONTROLS LOCATED OUTSIDE FIX INTEGRATE WITH HED .

RECOMMENDED ZONES RELOCATE CONTROLS IN j
ACCORDAt4CD WITH NUREG 0700
ANTHROPOMETRIC LIMITS.

60SS VBD-A USE OF COLORS NOT CONSISTENTLY FIX INTEGRATE WITH HED 2IS FOR !

APPLIED ON PANEL. DEVELOPMENT OF HUMAf4 FACTOR
PLANT STDS FOR THE CONTROL
ROOM. PERFORM ENHANCEMEt4T
TECHNIOUES IN FORMS OF
DEMARCATION MIMICS ZONE
MARKING OF DISPLAYE L
FUNCTIOt4AL CODING OE cot 4TROLS |
L DISPLAYS UTILIZIt4G SPEC
COLOR CODING.

6ISS VBD-A POSSIBLE DUAL MEANING FOR FIX REPLACE COLOR OF INDICATING
COLOR OF INDICATING LIGHTS. LIGHTS It4 ACCORDANCE WITH Ct4S

HF S T At4DARDS.

62SS VBD-A SWITCH HANDLES OBSCURE SdITCH FIX REPLACE SWITCH HA?4DLES.
POSIT IOt4S. Et45URE CONFORMANCE WITH CNS

HUMAN FACTOR STAT 4DARDS.

63SS VBD-A LACK OF COMPONENT FIX FABRICATE NEW LABELS THAT
IDENTIFICATION LABEL. DESCRIBE THE Fut4CTIOtt OF

EQUIPMENT ITEM AND COMPONENT
ID.

64SS VBD-A INCONSISTENT USE OF ACRONYMS FIX FABRICATE F4EW LABELING
At4D ABBREVIATIONS. cot 4SISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTIOt1 MUST BE EXCERCISED TO
ENSURE t40 DISCREPENCIES ARE
GENERATED BETWEEN NEW LABELS
MADC L TERMINOLOGY FOUND IN
PROCEDURES.

.
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LIST OF SUPPLEMENTAL HEDS
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HED PANEL .

ID. ID. DESCRIPTION ACTIOrJ RESOLU T ION /r4DTES

e

66SS VBD-A EXTENSIVE TEMPORARY LABELS ARE FIX REVIEW SERVICES FRESEt4TLY
BEING USED. bElr4G PROVIDED BY USE OF

TEMPORARY LABELS. DETERMIt4E
THEIR NECESSITY AND REPLACE
WITH PERMANEraT LABELS IN
ACCORDANCE WITH tJUREG 0700
GUIDELINES.

67SS VBD-A TEMPORARY CHANGES OR FIX DEVELOP Ate ADMIT 4ISTRATIVE
MODIFICATIONS ARE NOT PROCEDURE THAT ADDRESS THE
CONTROLLED IN APPLICATION OR NEED FOR TEMPORARIES AND HOW
INCOPRORATED IN ADMINISTRATIVE AND WHERE THEY WILL EE USED.
PROCEDURES.

'

68SS VBD-A INDICATORS NOT MARKED TO SHOW FIX NORMAL RArJGES OF OPERATIOr4 AND
NORMAL RANGES OF OPERATIONS. ENTRY CONDITIOr4S TO

AS SPECIFIED BYEMERGEr4CIES, LLCris EOP S, WI BE MAR >ED Ot4
PRIMARY INDICATORS.

69SS VBD-A HIGH INDICATORS ON THE par 4EL FIX REVIEW THE DISPLAYS IN
EXPERIENCE GLARE L REFLECTION. DUEST IOr4 At4D DETERMIt4E THEIR

FREQUENCY OF USE AND THE
PRECISION OR ACCURACY
REQUIRED. DETERMIt4E IF USIr4G
NOr4-GLARE GLASS, TILTING THE
DISPLAY WILL COMPEr4 SATE FOR
THE GLARE AND REFLECTIOt4.

70SS VBD-A FAILURE MODE OF Ir4STRUMENTS r40 ACTIOr4 INDICATORS BASICALLY FAIL
NOT EVIDENT. DOWNSC A! .E . CORRELATIOr4 WITH

OTHER Ir4DICATIOt4S VERIFY
INSTRUMEr4T FAILURE.

71SS VBD-A HIGH RECORDERS Or4 PANEL FIX REVIEW THE DISFLAYS Ita
ENFERIENCE SOME GLARE AND OUESTIOr4 Ar4D DETERMINE THEIR
REFLECTIONS. FREDUEr4CY OF USE Ar4D THE

FRECISION OR ACCURACY
RECUIRED. DETERMINE IF USING
NOre-GLARE GLASS OR TILTIt4G THE
DISPLAY WILL COMPENSATE FOR
THE GLARE AND REFLECTIOti.

.
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LIST OF SUPPLEMEt4T AL HEDS
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'

t
HED PANEL .

ID. ID. DESCRIPTION ACTIOt4 RESOLUTION / NOTES
_

e

73SS VBD-A INADEDUATE HAND SPACE BETWEEN FIX REVIEW CONTROL DdSIGr4 RELATIVE
CONTROLS. 10 NUREG 0700 GUIDELItlES AND

MALE THE NECESSARY
CORRECT IOt4S.

74SS VBD-A ANNUNCIATORS NOT GROUPED ABOVE F40 ACTIOr4 A?4NUNCIATOR ARE ADJACENT TO
RELATED CONTROLS At4D DISPLAYS. RELATED cot 4TROLS AND DISPLAYS.

!

|
THEY ARE LOCATED ON THE SAME

pat 4EL.

- 75SS VBD-A ANr4UNCIATORS WITH MULTIPLE NO ACTION ALARM SETPOINTS ARE IDEt4T IF I ED
| TRIP LEVELS NOT PROVIDED WITH Ota ALARM PROCEDURES, LOCATED
| PARAMETER SETPOIt4TS. Old pat 4ELS.
,

l 76SS VBD-A INDICATORS NOT SCALED WITH FIX REPLACE SCALE IN ACCORDANCE
I SUBDIVISIONS IN DECIMAL WITH Cr4S HF STATIDARDS AtlD

MULTIPLES OF I, 2 OR 5. t4UREG 0700 GUIDELIt4ES.
i

77SS VBD-A SWITCH DESIGN DOES NOT FOLLOW FIX PERFORM THE F4ECESSARY DESIGr4
CONVEt4TIONAL PATTERN. MODIFICATIOt4 TO Et1SURE SWITCH

MOVEMENT FOLLOWS COtJVEt4TIOt4AL
PATTERt4. RELABEL SWITCH
POSITIOt4 ACCORDINGLY.

i 78SS VBD-A SEVERAL NUISANCE ALARMS ARE FIX REVIEW THE FREQUEt4CY OF THESE
PRESENT DURING OPERATING NUISAtJCE ALARMS THEIR

SETPOItJTS RELATIVE TO THE' STATE.
| EDUIPMENT LIMITING VALUES.

79SS VBD-M CONTROL & DISPLAYS ARE NOT FIX INTEGRATE WITH HED 84SS.
GROUPED BY SYSTEM WITH Et4HAtJCEMEta TS Ir4 AGREEMENT WITH
IDENTICAL LAYOUT FOR SPECIFIC STATION HUMAti FACTOR
REFETITIVE GROUPS. STANDARDS At4D NUREG 0700

GUIDELINES.

BOSS VBD-C STRINGS AND MATRICES OF FIX INTEGRATE WITH HED 79SS AND
COMPONENTS OF SIMILAR 84SS. t4EW LABELIt4G SHOULD BE
FUNCTIOt4S NOT DIFFERENTIATED MERGED WITH EXISTING LABELS IN
BY DEMARCATION OR HIERARCHICAL HIERARCHICAL FORM.
LABELING.

.
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HED PANEL .
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9

OISS VBD-C DISPLAYS LOCATED OUTSIDE FIX REVIEW THE tJEED F09 MOVING THE
RECOMMENDED ZDNES. TWO SMALL LIGHTS' LOCATED ABOVE

THE At4IHROPOMETRIC LIMITS.
RELOCAIE IN ACCORDAt4CE WITH
F40 REG 0700.

83SS VBD-C A WRITTEN STANDARD DOES NOT FIX DEVELOP CONTROL ROOM COLOR
EXIST FOR COLOR USE. CODING AS A PART OF CriS HUMAN

FACTOR ENGIt4EERING STAT 4DARDS.

84SS VBD-C MIMICS NOT INTEGRATING SYSTEM FIX Et4 hat 4CENEt4T IN AGREEMENT WITH
COMPONEt4TS. SPECIFIC STATION HUMAN FACTOR

STAT 4DARDS At4D NUREG 0700
GUI DEL I t4ES.

85SS VBD-C NO ADDITIONAL INDICATION FOR FIX ENHANCEMEt4T IN AGREEMENT.WITH
VISUAL DISTINCTION OF DUAL SPECIFIC STATION HUMAta FACTOR
MEANINGS FOR COLORS. STANDARDS At4D NU6EG 0700

GUIDELIt4ES.

86SS VBD-C LACK OF LABELS FOR IDENTIFYING FIX FABRICATE NEW LABELS THAT
COMPOt4Et4TS FUNCT ION. DESCR.BE THE Fur 4CTIOtt CF

EQUI PMEt4T ITEMS AND COMPONENT
ID*S.

87SS VBD-C COLOR USE REDUIRES
IDENTIFICATION OF OPERATIONAL
LIMITS OR WARNINGS.

88SS VBD-C INCONSISTENT USE OF ACRONYMS FIX FABRICATE NEW LABELING
AND ABBREVIATIONS. CONSISTEt4T W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXCERCISED TO
Et4SURE NO DISCREPENCIES ARE
GENERATED BETWEEN f4EW LABELS
MADE & TERMINOLOGY FOUND Ita
PROCEDURES.

65SS VBD-C TEMPORARY LABELS NOT REVIEWED FIX INTEGRATE WITH HED 91SS IN
PERIODICALLY, MADE PERMANENT REPLACING TEMPORARIES WITH
OR REMOVED. PERMANEt4T LABELS.

.
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HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION /tJOTES

90SS VBD-C SWITCH HANDLES OBSCURE SWITCH FIX REPLACE SWITCH H NDLES.
POSITIONS. Et4SURE COtJFORMANCE WITH CNS

HUMAN FACTOR STANDARDS.

91SS VBD-C TEMPORARY LABELS ARE BEING FIX REVIEW SERVICES FRESENTLY
USED FOR BREALER DESIGNATION. DEING PROVIDED BY USE OF

TEMPORARY LABELS. DETERMINE
THEIR tJECESSITY AND REPLACE
WITH PERMANENT LABELS IN
ACCORDANCE WITH NUREG 0700
GUIDELItJES.

92SS VBD-C TEMPORARY LABELS NOT FIX DEVELOP AN ADMINISTRATIVE
ADMINISTRATIVELY CONTROLLED. . PROCEDURE THAT ADDRESSES THE

b Wi E E WL $E U ED

93SS VBD-C CHART RECORDER *S INKING SYSTEM FIX REPLACE THE TYPE OF INK USED
SCMETIMES CLOGS. Ira THE CHART RECORDERS.

94SS VBD-C NUMBER OF GRADUATIONS BETWEEN FIX REPLACE SCALES PER CtJS
NUMBERED MARKINGS ON SCALES STANDARDS.
EXCEED THE MAXIMUM OF NINE.

95SS VBD-C CONTROL MOVEMENT DOES NOT FIX REVIEW THE INDICATOR DESIGN
FOLLOW CONVENTIONAL PATTERN - RELATIVE TO MOVEMENT OF THE
CLOCLWISE MOVEMENT CAUSES REGULATOR SWITCH At4D CORRECT
DECREASE IN PARAMETER VALUE. ACCORDINGLY.

96SS VBD-C INDICATORS NOT MARKED TO SHOW FIX NORMAL RANGES LIMITING
NORMAL RANGES OF OPERATION. CONDITIONS OF OPERATION, AtJD

ENTRY CONDITIONS TO
EMERGENCIES AS SFECIFIED BY

WILL BE MARKED ONCNS EOP*S,DICATORS.PRIMARY IN

97SS VBD-C HIGH RECORDERS ON PANEL FIX FEVIEW THE DISPLAYS IN
EXPERIENCE SOME GLARE AND DUESTION AND DETERMINE THEIR
REFLECTION. FREQUENCY OF USE AND THE

FRECISION OR ACCLHACY
REQUIRED. DETERMINE IF USING
NON-GLARE GLASS OR TILTING THE
DISPLAY WILL COMPENSATE FOR
THE GLARE AND REFLECTION.

.

9
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(Prevnausly Identifaed As HEOs In Summary Report

*

t
HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTIOtJ/ NOTES

98SS VBD-C ASSOCIATION OF FEEDBACK TO FIX INTEGRATE WITH H D 79SS FOR
RELATED CDNTROLS NOT APPARENT POSSIDILITY OF RELOCATIt4G

CONTROLS & It4DICATIONS TO
DEMARCATION LItJEE. MIMICS,THROUGH LABELING

PROVIDE NECESSARY ASSOCIATION
OF CONTROLS AND FEEDBACK.

99SS VBD-C ANNUNCIATOR NOT GROUP WITHIN NO ACTION A MINOR DISCREPANCY. THE TWO
ANNUNCIATOR BOX BY SPECIFIC ALARM DOXES ARE ADJACEt4T AtJD
SYSTEMS. ARE LOCATED It1 THE SAME EANEL.

IOOSS VBD-C ANNUNCIATORS-ARE NOT GROUPED NO ACTION A MINOR DISCREPANCY. ALARMS
ABOVE RELATED DISPLAYS. ARE ADJACENT TO DISPLAYS.

10!SS VBD-C WARNING & DIAGNOSTIC ALARMS NO ACTION. A MINOR DISCREPANCY.
NOT SEGREGATED FROM INFORMATIONAL ALARMS ARE ALSO
INFORMATIONAL AND ADVISORY WARNIt4G ALARMS.
ALARMS.

IO2SS VBD-C ALARM WINDOW TILES ARE FIX THE ant 4UNCIATOR TILE IN
INCONSISTENT IN TYPE SIZE. QUESTION SHOULD BE ENHAt4CED TO

CORRECT DEFICIENCIES IN
AGREEMENT WITH SPECIFIC CNS
STATION STANDARDS At4D
NUREG-0700 GUIDELINES.

IO3SS VBD-C MULTIPLE CHOICE INDICATIONS NO ACTIONe *NO SAFETY SIGNIFICANCE. SAME
USED Ot1 ALARM TILES. ACTIOt4 WILL BE TAMEt1 UtJDER ALL

CONDITIONS COVERED BY THIS
ALARM.

IO4SS VBD-C ALARM WINDOWS WITH MULTIPLE FIX IDENTIFY THOSE
CHOICE INDICATION. MUILTIPLE-CHOICE INDICATION

ALARMS THAT ARE CRITICAL TO
SAFETY. WHERE VISUAL
INDICATORS NOT AVAILABLE ON
THE PANEL TO VERIFY THE HIGH
OR LOW It4 PUTS ALARMS WILL bE
SEPARATED TO EINGLE-CHOICE
INDICATIONS.

.

e
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9

105SS VBD-C OLARM RESPONSE SYSTEM NOT FIX REVIEW THE NEED FOR TWO ALARM
CCNSISTENT AMONG PANELS. RESPONSE SYSTEMS'ON THIS PANEL

VS. UNE ALARM SYSTEM USED ON
ALL OTHER PANELS. STANDARDIZE
SWITCH ARRANGEMENT SIMILAR TO
OTHER PANELS.

106SS VBD-B RELATED SUBGROUPS OF CONTROLS FIX ENHANCEMENT IN AGREEMENT WITH
OR DISPLAYS NOT SET OFF BY SPECIFIC STATION HUMAN FACIOR
DEMARCATION LINES. STANDARDS AND NUREG 0700

GUIDELINES.

107SS VBD-B MIMICS NEED IMPROVEMENT SO FIX INTEGRATE WITH HED 106SS.
FLOW PATHS & ARRANGEMENTS ARE RELOCATE SWITCHES SO THAT FLOW
ORDERLY & EASILY RECOGNIZED. PATH CAN bE LAID-GUT IN

ACCORDANCE WITH CNS-HF
STANDARDS.

1085S VBD-B CONTROL AND DISPLAYS LOCATED FIX REVIEW THE NEED FOR MOVING
OUTSIDE RECOMMENDED ZONES. DISPLAYS AND CONTROLS.

RELOCATE IN ACCORDANCE WITH
NUREG 0700 ANTHROPOMETRIC
LIMITS.

IO9SS VBD-B INCONSISTENT USE OF ACRONYMS FIX FABRICATE NEW LABELING
AND ABBREVIATIONS. CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXCERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED DETWEEN NEW LADELS
MADE L TERMINOLOGY FOUND IN
PROCEDURES.

IIOSS VBD-B USE OF COLORS NOT CONSISTENTLY FIX INTEGRATE WITH HED 21S FOR
APPLIED ON PANEL. DEVELOPMENT OF HUMAN FACTOR

PLANT STDS FOR THE CONTROL
ROOM. PERFORM ENHANCEMENT
TECHNIOUES IN FORMS OF
DEMARCATION MIMICS ZONE
MARKING OF DISPLAYE &
FUNCTIONAL CODING Od CONTROLS
& DISPLAYS UTILIZING SPEC
COLOR CODING.

.

6
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HED PANEL .

ID. ID. DESCRIPTION ACTION RESOL UT I Orl/ tJOTES

111SS VBD-B LACK OF LABELS FOR IDENTIFYING FIX FABRICATE A NEW LABEL THAT
SYSTEM DESIGNATION At4D DESCRIBES THE FUNCTIOt1 OF
FUNCTION. EQUIPMEt4T ITEM At1D COMPONENT

ID.-

112SS VBD-B LABELS NOT CONSISTENT IN TYPE FIX Et1HANCEMENT IN AGREEMENT WITH
STYLE AND APPLICATION OF TYPE CNS HF STANDARDS AND fluREG
SIZE. 0700 GUIDELINES.

113SS VBD-B INDICATORS NOT MARKED TO SHOW FIX NORMAL RAtJGES OF OPERATION AND
NORMAL rat 4GES OF OPERAT ION. EtJTRY CONDITIOt4S TO

EMERGENCIES AS SPECIFIED BY |

CNS EDP S, WILL BE MAREED Oil
PRIMARY INDICATORS.

114SS VBD-B LABELS NOT CONSISTENTLY FIX RELOCATE EXISTIt4G LABFL9 IN
POSITIONED ABOVE OR l'ELOW COMPLI ATJCE WITH SPECIFIC
LABELS. STATIOt1 STAT 3DARDS.

115SS VBD-B SEVERAL TEMPORARY LABELS ARE FIX REVIEW THE tJEED FOR THE
NOT ORIENTED HORIZONTALLY. TEMPORARY LABELS. IF NEEDED,

REPLACE WITH LABELS I t1
ACCORDANCE WITH NUREG 0700
GUIDEL ItJES.

116SS VED-B TEMPORARY LABELS ARE NOT FIX REVIEW SERVICES PRESENTLY
MI? LIM I Z ED. DEING PROVIDED BY USE OF

TEMPORARY LABELS. DETERMINE
THEIR NECESSITY AND REPLACE
WITH PERMANEr4T LABELS IN
ACCORDANCE WITH NUREG 0700
GUIDELINES.

117SS VBD-B INDICATORS NOT SCALED WITH FIX REPLACE SCALE IN ACCORDANCE
SUBDIVISIONS IN DECIMAL WITH CtJS HF STAf1DARDS AtJD
FULTIPLES OF 1, 2 OR 5. t4UREG 0700 GUIDELINES.

11BSS VBD-B TEMPORARY LABELS NOT FIX INTEGRATE WITH HED 115SS AND
CONSISTENT AND cot 4 TROLLED IN 116SS FOR REPLACING WITH
NOMENCLATURE, FOrJT AND COLOR. PERMANErJT LABELS AND

ENHANCING THOSE NOT REPLACED
IN ACCORDANCE WITH NUREG 0700
GUIDELINES.

.
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HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

119SS VBD-B NUMBER OF GRADUATIONS BETWEEN FIX REPLACE SCALES P R CNS
NUMBERED MARKINGS ON SCALES STANDARDS.
EXCEED THE MAXIMUM CF NINE.I

120SS VBD-B TEMPORARY LABELS NOT REVIEWED FIX INTEGRATE WITH HED 116SS IN
PERIODICALLY, MADE PERMANENT REPLACING TEMPORARIES WITH
OR REMOVED. PERMANENT LABELS.

121SS VBD-B SEVERAL INDICATORS EXPERIENCE FIX REVIEW THE DISPLAYS IN
GLARE AND PARALLAX WHEN OUESTION AND DETERMINE THEIR

| STATIONED AT THE PANEL. FREQUENCY OF USE AND THE
PRECISION OR ACCURACY
REQUIRED. DETERMINE IF

,

TILTING THE DISPLAY WILL|

! COMPENSATE FOR THE GLARE AND
REFLECTION.

122SS VBD-B UNIDENTIFIABLE PROCESS UNITS. FIX IDENTIFY PROCESS UNITS ON FACE
OF RECORDER.

123SS 9-5 INDICATOR DESIGN DOES NOT NO ACTION NO ACTION IS REQUIRED.
| FOLLOW CONVENTIONAL PATTERN. INDICATOR DESIGN IS A STANDARD
i METER FOR SRM PERIOD.

124SS VBD-B NO PHYSICAL DISTINCTION FIX FOLLOW STATION STANDARDS TO
BETWEEN HANDLES. CODING BY IDENTIFY TYPE OF CONTROL BY
SIZE SHAPE OR COLOR IS NOT THE SHAPE OR COLOR BANDING OF
BEINE USED YO IDENTIFY SWITCH THE HANDLES. DISTINGUISH
BY TYFE OR FUNCTION. BETWEEN PUMP & VALVE HANDLES.

i 125SS VBD-B SWITCHES FOR EMERGENCY OR FIX CORRECTION IS TO BE MADE IN
. ABNORMAL USE NOT CONSISTENTLY ACCORDANCE WITH CNS HF

MARKED. STANDARDS

126SS VBD-B ANNUNCIATORS NOT GROUPED NO ACTION A MINOR DISCREPANCY. ALARM
WITHIN ANNUNCIATOR BOX BY BOXES ARE ADJACENT AND ARE
SPECIFIC SYSTEM. LOCATED IN THE SAME PANEL.

127SS 9-3 BARRIERS NOT FROVIDED BETWEEN NO ACTION INADVERTENT ACTUATION OF
CONTIGUOUS LEGEND PUSHBUTTONS. ADJACENT DRIVE SELECTOR

PUSHBUTTON WILL NOT RESULT IN
DRIVING ANY OF THE SRM*S OR

|
IRM S. ADDITIONAL ACTUATION
OF A DRIVE COMMAND SWITCH WILL

| - BE REQUIRED TO RESULT IN AN

|
ACTION.

i

I

|

[
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ID. ID. DESCRIPTION ACTION RESOLUTIOtJ/ NOTES

129SS VBD-B ANNUNCIATOR NOMENCLATURE FIX FABRICATE PJEW AN UNCI ATOR
ACRONYMt4S OR AbbEEVIATI NS LEGEND TILES WHERE APPLICABLE
ARE NOT SIANDARDIZED. IN ACCORDAt4CE W/ STATION HUMAt4

| FACTOR STDS & NUREG 0700
' GUIDELINES. ENSURE THE UPDATE
! OF APPROPRIATE DWGS AND
' PROCEDURES. ENSURE OPERATOR

AWAREt4ESS OF ANY CHANGES It1
TERMINOLOGY USED.

I 129SS VBD-B ALARM WINDOW TILES ARE FIX THE Attt4Ut4CI ATOR TILE IN
INCOr4SISTENT IN TYPE STYLE AND L'UESTIOt4 SKUULD DE Et4 hat 4CED TO

| THE APPLICATION OF TYPE SIZE. CORRECT DEFICIEr4CIES Ir4
. AGREEMEt4T WITH SPECIFIC Ct45

STATIOt4 STAT 4DARDS AND| NUREG-0700 GUIDELIt4ES.
|

130SS VBD-A EMERGENCY SWITCHES ARE P40T F10 ACTION SWITCHES ARE RECESSED,
PROTECTED FROM I NADVERTEr4T UtJL I6:ELY TO MOVE THEM
OPERATION. ACCIDENTALLY. PROTECTIVE

i COVERS F40T REQUIRED AS
| SWITCHES SHOULD BE READILY

ACCESSIBLE TO THE OPERATOR.
NO ACTION IS REQUIRED.

131SS VbD-B ANNUNCIATORS WITH MULTIPLE NO ACTION PLACEMENT OF SETPOINTS Ot1
| TRIP LEVELS NOT PROVIDED WITH wit 4 DOWS IS NOT F4ECESSARY.
' PARAMETER SETPOIt4TS. THEY ARE EASILY FOUt4D IN ALARM

PROCEDURE 3 LOCATED AT PANELS.

132SS VBD-C LACK OF PANEL FUNCTION FIX FABRICATE A NEW LABEL THAT |

IDEF4TIFICATIOt4 LABEL. DESCRIBES THE pat 4EL FUNCTION,
At4D MERGE WITH EXISTIt4G PANEL
LABELING IN A HIERARCHICAL-
SCHEME.,

'

133SS VBD-R LABELS ARE NOT VISUALLY FIX REPLACE EXISTINO LABEL WITH A |
DISTINCTIVE - RED LETTERS ON NEW LABEL THAT IS COtJSISTErJT
BLACF DAC6 GROUND. W/ LABELING THROUGHOUT THE CTRL 1

ROOM. l

I

|
'

1
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'
t

HED PANEL .

ID. ID. DESCRIPTION ACTIOtt RESOLU T IOt4/ NOTES

134SS VBD-B CHART RECORDER'S INKING SYSTEM FIX REPLACE THE TYPE OF INK USED
SOMETIMES CLOGS. IN THE CHART RECORDERS

135SS VBD-R CONTROLLER'S HEIGHT CAUSES FIX INTEGRATE WITH HED 194SS IN
DIFFICULTY IN IDENTIFYING MODE RELOCATING THE CONTROLLERS.
POSITIONS.

MINICS NOT FIX INTEGRATE WITH HED 25.DEMARCATIONS, LAYOUT FOR136SS VbD-K
IDENTICAL IN RELOCATE CONTROLS AND DISPLAYS
REFETITIVE GROUPINGS OF IN ACCORDAt4CE WITH F4UREG 0700
COMPONENTS. GUIDELIt4ES.

137SS VBD-K CONTROLS t. DISPLAYS LOCATED FIX RELOCATE CONTROLS AND DISPLAYS
OUTSIDE RECOMMENDED ZONES. IN ACCORDAt4CE WITH THE

RECOMMEt4DATIONS OF THE
FEASIBILITY STUDY PERFORMED ON
PANEL MODIFICATIONS. FOR THOSE
METERS THAT WILL OT BE
RELOCATED UTILIZE TILTIt4G OF
DISPLAYS YO IMPROVE
READABILITY.

138SS VBD-K CONTROLS & DISPLAY COMPONENTS FIX-PER ItJTEGRATE WITH HED IS.
NOT LOCATED WITHIN AN ARM FEASIBILITY RELOCATE CONTROLS AND
REACH OF FEEDBACK It4DICATIONS STDY RECOM ACCORDANCE WITH THE

RECOMMENDATIONS OF THE
FEASIBILITY STUDY PERFORMED ON
pat 4EL MODIFICATION.

139SS VBD-K USE OF COLORS NOT CONSISTENTLY FIX It4TEGRATE WITH HED 21S FOR
APPLIED ON PANEL. DEVELOPMENT OF HUMAr4 FACTOR

PLANT STDS FOR THE CONTROL
ROOM. PERFORM ENHANCEMENT
TECHNIOUES IN FORMS OF
DEt1ARCATIOtJ MIMICS Z Ot.E
MARKING OF DISPLAY $ &

.

FUNCTIOt4AL CODING OF CONTROLS
| L DISPLAYS UTILIZIt4G SPEC
- COLOR CODIt4G. l

.

- . - - - , _ - _.
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AFPENDIX C i

LIST OF SUPPLEMENTAL HEDS I

(Frev a misl y Ident1fted As HEOs In Summary Report

'

t j
HED PANEL
ID. ID. DESCRIPTICH ACTION RCSDLUT IOt4/tJOTES |

|
|

| 140SS VBD-K FOSSIBLE DUAL MEANING FOR FIA REPLACE COLOR OF INDICAT It4G f
COLOR OF INDICATIt4G LIGHTS. LIGHTS IN ACCORDAt4CE WITH Ct4S l

HF ST At4DARDS. j

141SS VBD-K LACK OF CONFOt4ENT FIX FABRICATE f4EW LABELS THAT
IDEt4TIF ICAT IOti. DESCRIBE THE Fut4CTIOrd OF

| EDUIFt1ENT ITEM AND COMFONENT
| ID.I

142SS VED-K LEGEND PLATES IDENTIFY It4G FIX DEVELOP STAf4DARD FORMAT LEGEND
OFERATIONAL LIMITS F40T CLEAR FLATES THAT IDEt4TIFY
OR STAR 4DARD. EQUIFMENTS* OF ERAT IOt4AL

LIMITS. IMFLEMENT FER THE
i ST Af4DARDS.I

) 143SS VBD-K LO;J INDICATORS ARE DIFFICULT FIX REVIEW THE DISPLAYS IN
I TO READ WHEN STATIONED AT DUESTION AND DCTERMIr4E THEIR

FANEL. FREQUENCY OF USE AND THE'

FRECISIOrd OR ACCURACY !
i REQUIRED. It4TEGRATE WITH HED I

2S.

144SS VED-F ANNUNCIATO!iS WARNING & NO ACTIOt4 MINOR DISCREPANCY. NO ACTIOrd
DIAGt40STIC ALARMS ARE NOT REQUIRED.
SEGREGATED FROM INFORMATIONAL 1

AND ADVISORY ALARMS. |
145SS VbD-M Ar#4 UNCI ATOR F40MENCLATURE At4D FIX FABRICATE NEW At4NUNCIATOR |

ALEREVI AT IONS ARE F40T LEGEF4D TILES WHERE AFFLICABLE |

STANDARDIZED. 174 ACCORDAt4CE W/ STATION HUMAN
FACTOR STDS 8. NUREG 0700
GUIDELINES. Et4SURE THE UPDATE
OF AFFROFRI ATE DWGS At4D
FROCEDURES. Et45URE OPERATOR
AWARENESS OF ANY CHANGES IN
TERMINOLOGY USED.

146SS VED-K ANr4uNCIATOR ALARMS ARE NOT FIX IMPLEMENT PER CNS HUMAtt FACTOR
FRICRITIZED FOR REQUIRED STANDARDS. A THREE-LEVEL
RESFLNSE LEVEL BY LEGEt4D PLATE PRIORITIZATION CODE BASED ON I

COLOR. COLOR
RED AMBER L WHITE WILL F0F.

THE EASIS FOR ALARM
FRIORITIZATION IN CNS CONTROL

. ROOM.

-

i
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AFFENDIX C
LIST OF SUPPLEMENTAL HEDS

(Fr ev a cusl y Identified As HEOs In Summary Report

'

| t

HED PANEL .

ID. ID. DESCRI PT I074 ACi Iota I.ESOLUT Iota / NOTES

P

147SS VBD-K ALARM RESPOt4SE SYST EM P40T FIX STANDARDIZE ALARM RESPONSE
cot 4SIST EN T AMONG f- AP4ELS. SYSIE NS AMot4G ALL pat 4ELS TO

THE 1RIANGULAR ARRANGEMENT OF
CONTh0LS USED Ota BOP pat 4ELS.
"ACD F40WLEDGE" At4D "hESET" PB * S
Ota TOP ROW Af4D TCST ON BOTTOM
h0W. SEE ENS HF STAT 4DARDS.

148SS VED-R DEMARCATION LINES OR MIMICS FIX ENHAt4CEMEt4T IN AGREEMENT WITH
P.O T USED TO ENCLOSE hELATED SPECIFIC STATIOt1 HUMAti FACTOR
DISFLAYS. STAT 4DARDS At4D F4UREG 0700

GUIDLLINES.

1495S VED-R RELATED GROUPS OF CONTROLS OR FIX Ef4HANCEMEt4T IN AGREEMENT WITH
DISF1AVS NOT SET OFF BY SF ECIF IC STATIOt4 HUMAti FACTOR
DEMARCATION LINES. STANDARDS At4D F4UREO 0700

GUIDEL It4ES.

150SS VED-R A?4ALOG cot 4 TROLLERS LCCATED FIX It4TEGRATE WITH HED 555.
ASOVE MAXIMUM LIMITS. RELOCATE CONTROL AND

ASSOCIATED DISPLAYS IN
ACCORDANCE WITH F4UREG-0700
At4THROFOMETRIC LIMITS.

151SS VED-R EXISTING LABELS ARE NOT CLEAR FIX FABRICATE F4EW LABELS
WITH RESFECT TO FUNCTIOt1 OR CONSISTENT W/LAbELIf4G
INTENT. THROUGHOUT THE C IRL RM.

CAUTIOr4 MUST BE EXERCISED TO
Et45URE F40 DISCREPANCIES ARE !

GEFEhATED BETWEEN NEW LABELS I

MADE t. TERMINOLOGY FOut4D IN I
PROCEDURES.

152SS VBD-R LAFELS NOT CUNSISTENTLY FIX RELOCATE EXISTING LABELS IN
FOSITIDFAED AbOVE OR EELOW COMPLIANCE WITH SFECIFIC
LABELS. STATIOr4 STANDARDS.

1535S VED-R NUMBEh OF GRADUATIOt4S BETWEEra FIX REFLACE SCALES PER Ct4S
NUMEERED MARKIt4GS Ota SCALES STANDARDS.
EXCEED THE MAXIMuti OF filNE.

.

e
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APPENDIX C

LIST OF SUPPLEDENTAL HEDS
(Previously Identif ted As DEOs In Summary Report

*
t

HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION /hOTES

154SS VBD-R CONTROL SWITCH FOSITION NOT FIX PURCHASE OR FABR CATE NEW
CLEARLY MAR 6ED. LEGEND LABELS WHICH REFLECT

CONTROL FOSITION. THE NEW
LABELS SHOULD DE CONSISTENT
W11H EXISTING LABELS IN TERMS
OF COLOR LETTER SIZE,
TERMINOL6GY SIZE AND

<
'

LOCATION. dLL LABELS SHOULD
| BE PERMANENTLY ATTACHED. ;
!

.

| 1550S VBD-R ANNUNCIATOR NOMENCLATURE FIX FABRICATE NEW ANNUNCIATOR
I ACRONYMS OR ABE+EVI ATIONS ARE LEGEND TILES WHERE APPLICABLE
. NOT SIANUARDIZED. IN ACCORDANCE W/ STATION HUMAN j

| . FACTOR STDS te NUREG 0700 1

| GUIDELINES. ENSURE THE UPDATE
OF APFROPRIATE DWGS AND j
PROCEDURES. ENSURE OFERATOR '

'

AWARENESS OF ANY CHANGES IN
|TERMINOLOGY USED.
|

156SS VBD-R MutTIPLE CHOICE INDICATIONS FIX IDENTIFY THOSE MULTIPLE-CHOICE l
UCLD ON ALARM TILES. INDICATION ALARMS THAT ARE i

CRITICAL TO SAFETY. WHERE '

VISUAL INDICATORS NOT - I
AVAILABLE ON THE PANEL TO
VERIFY THE HIGH OR LOW INPUTS,
ALARMS WILL BE SEPARATED TO
SINGLE-CHOICE INDICATIONS.

157S9 VBD-R ANNUNCIATORS WITH MULTIPLE NO ACTION ALARM SETPOINTS ARE IDENTIFIED
TRIP LEVELS NOT PROVIDED WITH ON ALARM FROCEDURES, LOCATED
PARAMETER SETPOINTS. ON PANELS

158SS VBD-P1 CONTROLS AND DISPLAYS LOCATED FIX REVIEW THE NEED FOR MOVING
&P2 OUTSIDE RECOMMENDED ZONES. DISPLAYS AND CONTROLS.

RELOCATE IN ACCORDANCE WITH
NUREG 0706 ANTHROPOMETRIC
LIMITS.

.

e

1
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APPEt4DI X C
LIST OF SUPPLEMEt4TAL HEDS

(Fr evi ousl y Identified As HEOs In Summary Repor t

*
:

HED PANEL .

ID. ID. DESCRIPTIOt4 ACTION RESOLUT IOtJ/ NOTES
o

159SS 9-02 USE OF COLORS NOT COr4SISTEtJ1LY FIX INTEGRATE WITH HED 21S FOR
AFFLIED Ota pat 4EL. DEVELOPMENT OF HUMAt4 FACTOR

PLANT STDS FOR THE COtJTROL
ROOM. FERFORM Et4HANCEMEtJT
TECHNIQUES IN FORMS OF
PEMARCATIOt4 MIMICS ZONE
MARUlt4G OF UISFLAYS' L
FUNCT IONAL CODItJG Od CONTROLS
& DISPLAYS UTILIZIt4G SPEC
COLOR CODIt4G.

160SS 9-02 USE OF COLORS NOT CONSISTENTLY FIX INTEGRATE WITH HED 21S FOR
AFFLIED Ota PAf4EL. DEVELOPMCtJT OF HUMArJ F ACTOR

FLAT 4T STDS FOR THE CONTROL
ROOM. FERFORM ENHAt4CEMEtJT
TECHNIOUES IN FORMS OF
DEMARCATION MIMICS ZONE
MARK I r4G OF DISPLAYE O
FUNCTIOr4AL CODING OE COtJTROLS
L DISPLAYS UTILIZING SPC.
COLOR CODIt4G.

161SS 9-21 LACK OF PANEL Fut4CTIOt4 FIX FABRICATE A t4EW LABEL THAT
IDEtJIIF ICATIOt4 LABEL. DESCRIBES PANEL AND MERGE WITH

EXISTING PANEL LABELItJG Ir1 A
HIERARCHICAL SYSTEM.

162SS VBD-P1 USE OF COLORS NOT cot 4SISTENTLY FIX INTEGRATE WITH HED 21S FOR
&P2 AF PLIED ON PANEL. DEVELOFMENT OF HUMAtJ FACTOR

FLANT STDS FOR THE CONTROL
ROOM. PERFORM EtJHANCEMENT
TECHNIOUES ItJ FORMS OF
DEMARCA T I OtJ . MIMICS ZOtJEMARKING OF DISPLAYS,
FUNCTIOt4AL CODING DE CONTROLS
& DISPLAYS UTILIZING SPEC
COLOR CODING.

163SS VBD-P1 LACK OF LABELS FOR IDENTIFYING FIX FABRICATE NEW LABELS
&P2 SYSTEM DESIGNATIOtJ. IDENT IFItJG SYSTEM DESIGNATION.

CORRCCI LABELS
IDENTIFICATIOrJ.

.
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APPENDIX C
LIST OF SUPPLEMENTAL HEDS

~

(Previ ousl y Identified As HEOs In Summary Report

*

t
HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

164SS VBD-P1 LACK OF PANEL FUNCTION FIX FABRICATE A NEW LABEL THAT
&P2 IDENTIFICATION LABEL. DESCRIDES PANEL AND MERGE WITh

EXISTING PANEL LABELING IN A
HIERARCHICAL SYSTEM.

165SS VBD-P1 LABELS NOT CONSISTENT IN TYPE FIX ENHANCEMENT IN AGREEMENT WITH
&P2 STYLE AND APPLICATION OF TYPE CNS HF STAR 1DARDS AND NUREG

SIZE. 0700 GUIDELINES.

166SS 9-21 LACK OF LABELS FOR IDENTIFYING FIX FABRICATE NEW LABELS
SYSTEM DESIGNATION. IDENTIFYING SYSTEM

DESIGNATION. CORRECT LABELS
IDENTIFICATION,

'

167SS 9-21 INCONSISTENT USE OF ACRONYMS FIX FABRICATE NEW LABELING
AND ABBREVIATIONS. CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXCERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED BETWEEN NEW LABELS
MADE L TERMINOLOGY FOUND IN
PROCEDURES.

168SS VBD-P1 LABELS ARE NOT SIZE CODED IN A FIX FABRICATE NEW LABELING
&P2 HIERARCHICAL SYSTEM. CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXERCISED TO
ENSURE NO DISCREPENCIES ARE
GEr4ERATED BETWEEN NEW LABELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

169SS 9-21 ARM RECORDER DOES NOT HAVE FIX IDENTIFY PROCESS UNITS ON
PROCESS UNITS ON SCALE SCALE

170SS 9-21 INDICATOR POINTERS OBSCURE FIX ENHANCEMENT IN AGREEMENT WITH
GRADUATION MARKS AND SCALE NUREG 0700 GUIDELINES.
NUMERALS.
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APPENDIX C
LIST OF SUPPLEMENTAL HEDS

j (Previously Identified As HEDs In Summary Report

'

HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

171SS 9-21 METER INDICATION ON PANEL FIX RELOCATE THE IND CATOR.
EXPERIENCE GLARE AND INTEGRATE WITH HED 200SS
REFLECTION

172SS 9-21 ANNUNCIATOR NOMENCLATURE FIX FABRICATE NEW ANNUNCIATOR
ACRONYMS OR ABBREVIATIONS ARE LEGEND TILES WHERE APPLICABLE
NOT STAN5ARDIZED. IN ACCORDANCE W/ STATION HUMAN

FACTOR STDS & NUREG 0700
GUIDELINES. ENSURE THE UPDATE
OF APPROPRIATE DWGS AND
PROCEDURES. ENSURE OPERATOR
AWARENESS OF ANY CHANGES IN
TERMINOLOGY USED.

i

i 194SS VBD-R CONTROLS LOCATED OUTSIDE FIX-PER INTEGRATE WITH HED 140SS.
I RECOMMENDED ZONES FEASIBILITY RELOCATE CONTROL AND

STDY RECOM ASSOCIATED DISPLAYS IN
ACCORDANCE WITH NUREG 0700
ANTHROPOMETRIC LIMITS.'

195SS VBD-R ASSOCIATION OF FEEDBACK TO FIX INTEGRATE WITH HED 194SS FOR
RELATED CONTROLS NOT APPARENT POSSIBILITY OF RELOCATING

CONTROLS & INDICATIONS TO
DEMARCATION LINES. MIMICS,THROUGH LABELING

PROVIDE NECESSARY ASSOCIATION
OF CONTROLS AND FEEDBACK.

i

175SS VBD-S EXISTING LABELS ARE NOT CLEAR FIX REVIEW LABEL CONTENT AND
j WITH RESPECT TO FUNCTION OR FABRICATE NEW LABELING THAT

INTENT. DESCRIBES FUNCTION OF THE TWO'

RED LIGHTS.

176SS VBD-S INCONSISTENT USE OF ACRONYMS FIX FABRICATE NEW LABELING
AND ADDREVIATIONS CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXCERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED BETWEEN NEW LABELS'

MADE & TERMINOLOGY FOUND IN
PROCEDURES.

,

p

5
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APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(Prev 2 ounl y Identified As HEDs In Summary Resort

'

t
HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

177SS VBD-S INDICATORS NOT MARKED TO SHOW FIX NORMAL RANGES OF OPERATION AND
NORMAL RANGES OF OPERATION. ENTRY CONDITIONS'TO

AS SPECIFIED BYEMERGENCIES,ILL DE MARKED OtJ
CNS EDP*S,DICATORS.W
PRIMARY IN

178SS VBD-S NUMBER OF GRADUATIONS BETWEEN FIX REPLACE SCALES PER CNS
NUMBERED MARKINGS ON SCALES ST At4DARDS.
EXCEED THE MAXIMUM OF NINE.

179SS VBD-R LACK OF LABELS FOR IDENTIFYING FIX FABRICATE NEW LABELS
SYSTEM DESIGNATION. IDEtJTIFYING SYSTEM

DESIGNATIOr1. CORRECT LABELS
IDENTIFICATION..

180SS VBD-S ANNUNCIATOR NOMENCLATURE FIX FABRICATE NEW ANNUNCIATOR
ACRONYMNS OR ABBREVIATI NS LEGEND TILES WHERE APPLICABLE
ARE NOT SfANDARDIZED. IN ACCORDANCE W/ STATION HUMAN

FACTOR STDS & NUREG 0700
GUIDELINES. ENSURE THE UPDATE ,

OF APPROPRIATE DWGS AND .

PROCEDURES. ENSURE OPERATOR
AWARENESS OF ANY CHANGES IN
TERMINOLOGY USED.

181SS VBD-S ANNUNCIATOR ALARMS ARE NOT FIX IMPLEMENT PER CNS HUMAN FACTOR
PRIORITIZED FOR REQUIRED STANDARDS. A THREE-LEVEL-
RESPONSE LEVEL BY LEGEND PLATE PRIORITIZATION CODE BASED ON
COLOR. COLOR

FED AMBER & WHITE WILL FORM
THE EASIS FOR ALARM.
PRIORITIZATION IN CNS CONTROL
ROOM.

182SS VBD-S ALARM RESPONSE SYSTEM NOT FIX STANDARDIZE ALARM RESPONSE
CONSISTENT AMONG PANELS. SYSTEMS AMONG ALL PANELS TO

THE TRIANGULAR ARRANGEMENT OF
CONTROLS USED ON BOP PANELS.
" ACKNOWLEDGE" AND " RESET" PB's
ON TOP ROW AND TEST ON BOTTOM
ROW. SEE CNS HF STANDARDS.

.

8

I
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APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(PreviounIy Identified As HEOs In Summary Report

*
t

HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

183SS VBD-9 ASSOCIATION OF FEEDBACK TO FIX INTEGRATE WITH H D 173SS FOR
RELATED CONTROLS NOT APPARENT POSSIBILITY OF RELOCATING

CONTROLS & INDICATIONS TODEhARCATION LINEE. MIMICS,THROUGH LABELING
PROVIDE NECESSARY ASSOCIATION
OF CONTROLS AND FEEDBACK.

184SS VBD-R INCONSISTENT TYPE STYLE AND FIX ENHANCEMENT IN AGREEMENT WITH
APPLICATION OF TYPE SIZE. CNS HF STANDARDS AND NUREG

0700 GUIDELINES.

186SS VBD-J CONTROLS & DISPLAYS LOCATED FIX RELOCATE CONTROLS AND DISPLAYS
OUTSIDE EECOMMENDED ZONES. IN ACCORDANCE WITH THE

RECOMMENDATIONS OF THE
FEASIBILITY STUDY PERFORMED ON
PANEL MODIFICATIONS.

197S5 VBD-J RELATED OROUPS OF CONTROLS OR FIX ENHANCEMENT IN AGREEMENT WITH
DISPLAYS NOT SET OFF BY SPECIFIC STATION HUMAN FACTOR
DEMARCATION LINES. STANDARDS AND NUREG 0700

GUIDELINES.

188SS VBD-J LACK OF COMPONENT FIX. FABRICATE A NEW LABEL THAT
IDENTIFICATION LABEL DESCRIBES THE FUNCTION OF

EQUIPMENT ITEM AND COMPONENT
ID.

189SS VBD-J INCONSISTENT USE OF ACRONYMS FIX INTEGRATE WITH HED 21S FOR
AND ABBREVIATIONS DEVELOPMENT & IMPLEMENTATION

OF HUMAN FACTOR PLANT
STANDARDS THAT INCLUDE
LABELING AND LIST OF STANDARD
ADBREVIATIONS.

190SS 9-4 ALARM WINDOW TILES ARE FIX THE ANNUNCIATOR TILE IN
INCONSISTENT IN TYPE SIZE DUESTION SHOULD BE ENHANCED TO

CORRECT DEFICIENCIES IN
AGREEMENT WITH SPECIFIC CNS
STATION STANDARDS AND
NUREG-0700 GUIDELINES.

.

e
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*

i
HED PANEL ,

ACTION RESOLUTION / NOTES
.

ID. ID. DESCRIPTION

.191SS VBD-J NUMBER OF GRADUATIONS BETWEEN FIX REPLACE-SCALES P R CNS
1
'

NUMDERED MARKINGS ON SCALES STANDARDS.
'

EXCEED THE MAXIMUM OF NINE.

' '

FIX IDENTIFY PROCESS UNITS ON FACEJ 72SS VBD-J UNIDENTIFIABLE PROCESS UNITS
OF RECORDER. PROCESS UNITS
SHOULD DE IN PSIG.

,

196SS VBD-R INDICATORS NOT SCALED WITH FIX REPLACE SCALE IN-ACCORDANCE
SUDDIVISIONS IN DECIMAL WITH CNS HF STANDARDS AND

4

MILTIPLES OF 1, 2 OR 5. NUREG 0700 GUIDELINES.

! 173SS VBD-S CONTROLS 6 DISPLAYS LOCATED FIX RELOCATE CONTROLS AND DISPLAYS
, OUTSIDE RECOMMENDED ZONES. IN ACCORDANCE WITH THE.

RECOMMENDATIONS OF THE'

FEASIBILITY STUDY PERFORMED ON
PANEL MODIFICATIONS. FOR THOSE
METERS THAT WILL NOT BEi

: RELOCATED UTILIZE TILTING OF
' DISPLAYS YO IMPROVE

READABILITY.

82SS VBD-R INDICATOR INFORMATION NOT FIX EXAMINE INDICATORS AND
EASILY READ. DETERMINE COMPLIANCE OF .

INDICATOR DISPLAYED
INFORMATION WITH CNS HF

' STANDARDS AND NUREG 0700.

174SS VBD-S RELATED GROUPS OF CONTROLS OR FIX ENHANCEMENT IN AGREEMENT WITH |<

| DISPLAYS NOT SET OFF BY SPECIFIC STATION HUMAN FACTOR
| DEMARCATION LINES. STANDARDS AND NUREG 0700

GUIDELINES. *

} 89SS VBD-S EXTENSIVE TEMPORARY LABELS ARE FIX REVIEW SERVICES PRESENTLY
BEING USED. DEING PROVIDED BY USE OF

j
' TEMPORARY LABELS. DETERMINE
1 THEIR NECESSITY AND REPLACE

WITH PERMANENT LABELS IN t
'

I ACCORDANCE WITH NUREG 0700
! GUIDELINES.
1

.

*
:

!
1

*

|
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APPENDIX C
,

LIST OF SUPPLEMENTAL HEDS'

(Previously Identified As HEOs In Summary. Report

'

I
HED PANEL ,

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

185SS VBD-S CONTROL SWITCH POSITION NOT FIX PURCHASE OR FABR CATE NEW-
PERMANENTLY MARKED. LEGEND LABELS WHICH REFLECT

CONTROL POSITION. THE NEW
LABELS SHOULD BE CONSISTENT
WI1H EXISTING LABELS IN TERMS
OF COLOR LETTER SIZE,
TERMINOLdGY SIZE AND!

LOCATION. dLL LABELS SHOULD
DE PERMANENTLY ATTACHED.

3495S VBD-J ASSOCIATION OF FEEDBACK TO FIX USE LABEL CODING TO
RELATED CONTROLS NOT APPARENT DISTINGUISH BET DISC AND
THROUGH LABELING MIMICS, ACTUATOR INDICATING LIGHTS.
DEMARCATION LINES

34BSS VBD-J MULTIPLE CHOICE INDICATIONS NO ACTION FOR FANEL VBD-J WHERE THE
USED ON ALARM TILES ANNUNCIATORS ARE LOCATED

VISUAL INDICATORS FOR THE
DISCHARGE HEADER PRESSURE ARE
AVAILABLE ON THE ADJACENT
PANEL VBD-M TO VERIFY THE HIGH
OR LOW PRESSURE ALARMS. 1

194SS VBD-J ANNUNCIATOR NOMENCLATURE FIX FABRICATE NEW ANNUNCIATOR
OR ABBREVIATIONS LEGEND TILES WHERE APPLICABLE

ACRONYMNS}ANDARDIZED IN ACCORDANCE W/GTATION HUMANARE NOT S FACTOR STDS t< NUREG 0700
GUIDELINES. ENSURE THE UPDATE
OF APPROPRIATE DWGS AND
PROCEDURES. ENSURE OPERATOR
AWARENESS OF ANY CHANGES IN
TERMINOLOGY USED.

193SS VBD-J ANNUNCIATORS NOT GROUPED ABOVE NO ACTION NO CORRECTIVE ACTION IS TAKEN
RELATED CONTROLS AND DISPLAYS AS VBD-J AND VBD-M ARE

ADJACENT AND NO SPACE IS
AVAILABLE ON VBD-M TO RELOCATE
ALARMS.

'
.

e
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LIST OF SUPPLEMENTAL HEDS
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I

HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

192SS VBD-J POINTER COVERS RECORDER SCALE FIX REPLACE POINTER 'R RAISE SCALE
MARKING

350SS VBD-A UNIDENTIFIABLE PROCESS UNITS FIX IDENTIFY PROCESS UNITS ON FACE
OF RECORDER.

197SS VBD-R ALARM WINDOW TILES ARE FIX THE ANNUNCIATOR TILE IN
INCONSISTENT IN TYPE SIZE. QUESTION SHOULD BE ENHANCED TO

CORRECT DEFICIENCIES IN
AGREEMENT WITH SPECIFIC CNS
STATION STANDARDS AND
NUREG-0700 GUIDELINES.

347SS VBD-R LABELS ARE NOT SIZE CODED IN A FIX FABRICATE NEW LABELING.

HIERARCHICAL SYSTEM CONSISTENT W/ LABELING
THROUGHOU T THE CTRL RM.
CAUTION MUST DE EXERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED DETWEEN NEW LABELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

198SS VDD-H SUBGROUPS'WITHIN SYSTEM ARE FIX RELOCATE SWITCHES OR IMPROVE
NOT PROPERLY LAID-OUT SO THAT EXISTING DEMARCATION SO THAT
FLOW PATHS CAN BE EASILY FLOW PATH CAN BE LAID-OUT IN
CONSTRUCTED ACCORDANCE WITH CNS HF

STANLARDS.

199SS VBD-H STRINGS AND MATRICES OF FIX INTEGRATE WITH HED AND .

COMPONENTS OF SIMILAR NEW LABELING SHOULD BE MERGED
FUNCTIONS NOT DIFFERENTIATED WITH EXISTING LABELS IN
BY DEMARCATION OR HEIRARCHICAL HIERARCHICAL FORM.
LABELING.

2005S VBD-H POSSIBLE DUAL MEANING FOR FIX REPLACE COLOR OF INDICATING
COLOR OF INDICATING LIGHTS. LIGHTS IN ACCORDANCE WITH CNS

HF STANDARDS.

201SS VBD-H LACK OF LABELS FOR IDENTIFYING FIX FABRICATE NEW LABELS'
SYSTEM DESIGNATION. IDENTIFYING SYSTEM

DESIGNATION. CORRECT LABELS
IDENTIFICATION.

*

0
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HED PANEL .

L ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

202SS VBD-H LACK OF PANEL FUNCTION FIX FABRICATE A NEW ABEL THAT
.IDENT IFICATION LAltEL. DESCRIDES PANEL AND MERGE WITH

EXISTING PANEL LABELING IN A
HIERARCHICAL SYSTEM.

203SS VBD-H INCONSISTENT TYPE STYLE AND FIX ENHANCEMENT IN AGREEMENT WITH
APPLICATION OF TYPE SIZE. CNS IIF STANDARDS AND NUREG

0700 GUIDELINES.

204SS VBD-H LABELS AND LEGEND PLATES, NOT FIX RELOCATE LABELS AND LEGEND
UNIFORMLY POSITIONED FOR PLATES IN ACCORDANCE WITH CNS
FUNCTIONAL CLARITY. HF STANDARDS AND NUREG 0700

GUIDELINES..

205SS VBD-H EXTENSIVE TEMPORARY LABELS ARE FIX REVIEW SERVICES PRESENTLY
BEING USED. DEING PROVIDED BY USE OF

TEMPORARY LABELS. DETERMINE
THEIR NECESSITY AND REPLACE
WITH PERMANENT LABELS IN
ACCORDANCE WITH NUREG 0700
GUIDELINES.

206SS VBD-H. UNIDENTIFIABLE PROCESS UNITS FIX IDENTIFY PROCESS UNITS ON FACE
OF RECORDER.

207SS VBD-H NUMBER OF GRADUATIONS BETWEEN FIX REPLACE SCALES PER CNS
NUMBERED MARKINGS ON SCALES STANDARDS.
EXCEED THE MAXIMUM OF NINE.

208SS VBD-H INDICATORS NOT SCALED WITH FIX REPLACE SCALES IN ACCORDANCE
SUBDIVISIONS IN DECIMAL WITH CNS HF STANDARDS AND

'

MULTIPLES OF 1, 2 OR 5. NUREG 0700 GUIDELINES.

2095S VBD-H PRINTED VALUES DO NOT FIX REPLACE CHART PAPER.
CORRESPOND TO SCALE VALUES."

210SS VBD-H APPLICATION OF SYMBOLS FOR FIX DEVELOP STANDARD SYMBOLS FOR
PROCESS ELEMENTS NOT PROCESS ELEMENTS AS A PART OF
CONSISTENT AMONG PANELS. CNS HUMAN FACTOR ENGINEERING

STANDARDS. IMPLEMENT PER THE
STANDARDS.

.
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HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

211SS VBD-H LABELING OF SUBSYSTEM FIX INTEGRATE WITH H D 189.
GROUPINGS NOT CONSISTENTLY FABRICATE NEW LABELING THAT
APPLIED DESCRIDES FUNCTION OF THE

SYBSYSTEMS IN ACCORDANCE WITH
CNS HF STANDARDS.

212SS VBD-H LEGEND PLATES IDENTIFYING FIX DEVELOP STANDARD FORMAT FOR
OPERATIONAL LIMITS NOT CLEAR LEGEND PLATES THAT IDENTIFY
OR STANDARD. EOUIPMENTS* OPERATIONAL

LIMITS. IMPLEMENT PER THE
STANDARDS.

213SS VBD-H SWITCH LABELS FOR FAN COIL FIX FABRICATE NEW LABELS
UNITS ARE HARD TO READ. CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXERCISED TO
ENSURE NO DISCREPANCIES ARE
GENERATED DETWEEN NEW LADELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

214SS VBD-H INDICATOR POINTERS OF HONEWELL NO ACTION * CONTROLLERS ARE NOT IN USE.
CONTROLLERS OBSCURE SCALE REQUIRED * THEY HAVE BEEN REMOVED.
NUMERALS

215SS VBD-K MIMIC HAS NO ARROWS NOTING FIX MODIFICATION BY ENHANCEMENT
DIRECTION OF FLOW. TECHNIOUES IN AGREEMENT WITH

SPECIFIC STATION STANDARDS AND
NUREG 0700 GUIDELINES.

2165S VBD-K NUMBER OF ORADUATIONS BETWEEN FIX REPLACE SCALES PER CNS
NUMBERED MARKINGS ON SCALES STANDARDS.
EXCEED THE MAXIMUM OF NINE.

217SS VBD-K INDICATORS NOT SCALED WITH FIX REPLACE SCALE IN ACCORDANCE
SUBDIVISIONS IN DECIMAL WITH CNS HF STANDARDS AND
MULTIPLES OF 1, 2 OR 5. NUREG 0700 GUIDELINES.

218SS VBD-K INDICATOR INFORMATION NOT FIX EXAMINE INDICATORS AND
EASILY READ. DETERMINE COMPLIANCE OF

INDICATOR DISPLAYED
INFORMATION WITH CNS HF
STANDARDS AND NUREG 0700.

.
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HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

2195S VBD-K SUBGROUPS WITHIN SYSTEM ARE FIX-PER RELOCATE SWITCHE OR IMPROVE
NOT PROPERLY LAID-OUT SO THAT FEASIBILITY EXISTING DEMARCATION SO THAT
FLOW PATHS CAN DE EASILY STDY RECOM FL.OW PATH CAN BE LAID-OUT IN
CONSTRUCTED. ACCORDANCE WITH CNS HF

STANDARDS.

220SS VBD-K MIMICS NOT INTEGRATING SYSTEM FIX ENHANCEMENT IN AGREEMENT WITH
COMPONENIS. SPECIFIC STATION HUMAN FACTOR

STANDARDS AND NUREG 0700
GUIDELINES.

221SS VBD-K ANNUNCIATOR NOT GROUPED WITHIN NO ACTION A MINOR DISCREPANCY. THE TWO
ANNUNCIA10R HOX BY SPECIFIC ALARM DOXES ARE ADJACENT AND
SYSTEMS. ARE-LOCATED IN THE SAME EANEL..

222SS VBD-K LABELS NOT CONSISTENT IN TYPE FIX ENHANCEMENT IN AGREEMENT WITH
STYLE AND APPLICATION OF TYPE CNS HF STANDARDS AND NUREG
SIZE. 0700 GUIDELINES.

223SS VBD-K CONTROLLER'S HEIGHT CAUSES FIX INTEGRATE WITH HED 2S IN
DIFFICULTY IN IDENTIFYING MODE RELOCATING THE CONTROLLERS.
POSITIONS.

224SS VBD-K INCONSISTENT USE OF ACRONYMS FIX FABRICATE NEW LABELING
AND ABEREVIATIONS. CONSISTENT W/LADELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXCERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED BETWEEN NEW LABELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

225SS VBD-K APPLICATION OF SYMBOLS FOR FIX DEVELOP STANDARD SYMBOLS FOR
PROCESS ELEMENTS NOT PROCESS ELEMENTS AS A PART OF
CONSISTENT AMONG PANELS. CNS HUMAN FACTOR ENGINEERING

STANDARDS. IMPLEMENT PER-THE
STANDARDS.

226SS VBD-K INDICATOR POINTERS OF NO ACTION * CONTROLLERS ARE NOT IN USE.
HONEYWELL CONTROLLERS OBSCURE REQUIRED * THEY HAVE BEEN REMOVED.
SCALE NUMEHALS.

.
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HED P NEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

227SS VED-M TEMPORARY LABELS NOT FIX DEVELOP SPECIFI@ CNS
PERIODICALLY REVIEWED TO MA)E ADMINIGTRATIVE PROCEDURES TO
F ERMANENT OR REMOVE. GI)VERN THE USE OF TEMPORARY

LAFFlS WHICH WILL EE IN
COMILIANCE WITH NUREG 0700
GlJIDLLINES.

228SS VDD-M ASSOCIATION OF FEEDBACK TO FIX It4TEGRATE WITH HED 3S TO
RELATED CONTROLS NOT APPARENT PROVIDE NECESSARY ASSOCIATION
THROUGH LALELING MIMICS, UU CONIROLS AND FEEDDACK.g
DEMARCATION LINEb.

229SS VDD-M ANNUNCIA10RS NOT GROUPED NO ACTION A MINOR DISCREPANCY. ALARM
WITHIN ANNUNCIATOR BOX BY DOXES ARE ADJACENT.
SPECIFIC SYSTEM.

230SS VDD-M WARNING AND DIAGNOSTIC ALARMS NO ACTIOt1 DISCREPANCY COULD NOT DE
NOT SEGREGATED FROM VERIFIED. THE INFORMATION
INFORMATION AND ADVISORY ALARMS ON THIS PANEL ARE ALSO
ALARMS. CONSIDERED WARNING AND

DIAGNOSTIC ALARMS.

231SS VBD-M ANNUNCIATOR LEGEND TILE FIX FABRICATE NEW ANNUNCIATOR
TERMINOLOGY IS NOT CONSISTENT LEGEND TILES AND ENSURE
WITH THE INPUT SIGNAL CONFORMANCE WITH SYSTEM
FUNCTIOrd. DESIGNATIOt1 b CONTROLS

LABELING.

232SS VBD-M LABELS AND LEGEND PLATES NOT FIX RELOCATE EXISTING LABELS IN
UNIFORMLY POSIlIONED FOR, COMPLIANCE WITH SPECIFIC
FUNCTIONAL CLARITY. STATION STANDARDS.

233SS VBD-M LADELS ARE NOT SIZE CODED IN A FIX FABRICATE NEW LABELING
HIERARCHICAL SYSTEM CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED BETWEEN NEW LADELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

.
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HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTIUN/ NOTES
e

234SS VBD-M NUMBER OF GRADUATIONS BETWEEN FIX REPLACE fiCALES PER CNS
NUMDtiRED MARLINGfi DN SCALES SIANDARDS.
EXCEED THE MAXIMUM OF NINE.

235SS VbD-M INDICATORS NOT SCALED WITli FIX REPLACE SCALE IN ACCORDANCE
SUBDIVISIONS IN DECIMAL WITH CNS HF tiTANDARDS AND
MUL T II'LES OF 1, C OR G. NURL61 0700 GUIDELINES.

236SS VBD-M HIGH INDICATORS ON THE PANEL FIX REVIEW THE DISPLAYS IN
EXPERIENCE GLARE !< REFLECT ION DUESTION AND DETERMINE THEIR

FREOUENCY OF USE AND THE
FRECISION OR ACCURACY
REOUIRED. DETERMINE IF
TILTING THC DISPLAY WILL
COMPENSATE FOR THE GLARE AND
REFLECTION.

237SS VBD-M CONTROL & DISPLAYS ARE NOT FIX INTEGRATE WITH HED 04SS.
GROUPLD BY SYSTEM WITH ENHANCEMEtJTS IN AGREEMENT WITH
IDENTICAL LAYOUT FOR SPECIFIC STATION HUMAN FACTOR
REPEIITIVE GROUPS. STANDARDS AND NUREG 0700

GUIDELINES.

238SS VBD-M LABELS NOT CONSISTENT IN TYPE FIX ENHANCEMENT IN AGREEMENT WITH
STYLE AND APPLICATION OF TYF E CNS HF STANDARDS AND NUREG
SIZE. 0700 GUIDELINES.

239SS VBD-M TEMPORARY LABELS NOT FIX REVIEW THE NEED FOR TEMPORARY
CONSISTENT AND CONTROLLED IN LABELS AND REPLACE WITH
NOMENCLATURE, AND COLOR. PERMANEtJT LABELS. ENHANCE

THOSE NOT REPLACED IN
ACCORDANCE WITH NUREG 0700
GUIDELINES.

240SS VBD-M INCONSISTENT USE OF ACRONYMS FIX FABRICATE NEW LABELING
AND ABBREVIATIONS CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXCERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERA ~.ED BETWEEN NEW LABFLS
MADE te TERMINOLOGY FOUND IN
FROCEDURES.

.'
D
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HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

!

241SS VBD-M CONTROL SWITCH POSITION NOT FIX PURCHASE OR FABR IATE NEW
CLEARLY MARKED. LENGFND LABELS WHICH REFLECT

CUNTROL POSITION. THE NEW
LABELS SHOULD BE CONSISTENTi WITH EXISTING LABELS IN TERMS'

OF COLOR LETTER SIZE,'

TERMINGLdGY SIZE AND
LOCATION. dLL LABELS SHOULD

! BE PERMANENTLY ATTACHED.
,

i 242SS VBD-M LEGEND PLATES IDENTIFYING FIX DEVELOP STANDARD FORMAT FOR ;

OPERATIONAL LIMITS NOT CLEAR LEGEND PLATES THAT IDENTIFY
OR STANDARD. EQUIPMENTS * OPERATIONAL

4

i LIMITS. IMPLEMENT PER-THE
' STANDARDS.

) 243SS FIRE ANNUNCIATOR RESPONSE CONTROLS FIX INTEGRATE WITH HED 247SS.
PANEL NOT CODED FOR EASE OF ENCLOSE THE CONTROLS WITH

RECOGNITION. DEMARCATION LINES IN
ACCORDANCE WITH CNS HF4

STANDARDS.

I 244SS FIRE UNIDENTIFIABLE PROCESS UNITS. FIX IDENTIFY PROCESS UNITS ON FACE
PANEL OF RECORDER.

245SS FIRE SEVERAL NUISANCE ALARMS ARE FIX REVIEW THE FREQUENCY OF THESE
PANEL PRESENT DURING OPERATING NUISANCE ALARMS THEIR'

SETPOINTS RELATIVE TO THESTATE.
EQUIPMENT LIMITING VALUES. t

! 246SS FIRE NO STANDARD GUIDE FOR WRITING FIX PROVIDE A STANDARD FOR WRITING
| PANEL ANNUNCIATOR PROCEDURES IS IN ANNUNCIATOR PROCEDURES.

USE.

I 247SS FIRE ANNUNCIATOR RESPONSE DUTTONS FIX STANDARDIZE ALARM RESPONSE
PANEL AND DEMARCATION OF CONTROLS SYSTEMS AMONG ALL PANELS TO

ARE INCONSISTENT WITH OTHER THE TRIANGULAR ARRANGEMENT OF
PANELS. CONTROLS USED ON BOP PANELS.

" ACKNOWLEDGE" AND " RESET" PB'S
ON TOP ROW, AND " TEST" ON
BOTTOM ROW. SEE CNS HF

<

! STANDARDS.
I
1

-

.

_ _ _. _ . - - , , ,



,q . -

{V V' C/
\ l i

Page No. 37
02/25/86

APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(Previously Identified As HEOs In Summary Report

'

I
HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

248SS FIRE ANNUNCIATOR LEGEND TILE FIX FABRICATE NEW ANNUNCIATOR
PANEL TERMINOLOGY IS NOT CONSISTENT LEGEND TILES AND' ENSURE

WITH THE INPUT SIGNAL CONFORMANCE WITH SYSTEM
FUNCTION. DESIGNATION & CONTROLS

LABELING.

249SS FIRE ANNUNCIATORS WITH MULTIPLE NO ACTION PLACEMENT OF SETPOINTS ON
PANEL TRIP LEVELS NOT PROVIDED WITH WINDOWS IS NOT NECESSARY.

PARAMETER SETPOINTS. THEY ARE EASILY FOUND IN ALARM
PROCEDURES LOCATED AT PANELS.

250SS FIRE ANNUNCIATORS WITH MULTIPLE NO ACTION ALARM SETPOINTS ARE IDENTIFIED
PANEL TRIP LEVELS NOT PROVIDED WITH ON ALARM PROCEDURES, LOCATED

PARAMETER SETPOINTS. ON PANELS

251SS FIRE MULTIPLE CHOICE INDICATIONS FIX IDENTIFY THOSE MULTIPLE-CHOICE
PANEL USED ON ALARM TILES INDICATION ALARMS THAT ARE

CRITICAL TO SAFETY. WHERE
VISUAL INDICATORS NOT
AVAILABLE ON THE PANEL TO
VERIFY THE HIGH OR LOW INPUTS,
ALARMS WILL BE SEPARATED TO
SINGLE-CHOICE INDICATIONS.

252SS FIRE ALARM WINDOW TILES ARE FIX THE ANNUNCIATOR TILES IN
PANEL INCONSISTENT IN TYPE SIZE. QUESTION SHOULD DE ENHANCED TO

CORRECT DEFICIENCIES IN
AGREEMENT WITH SPECIFIC CNS
STATION STANDARDS AND
NUREG-0700 GUIDELINES.

253SS FIRE ANNUNCIATOR NOMENCLATURE FIX Fe'.9RICATE NEW ANNUNC a qTOR

PANEL ACRONYMS OR ABBREVIATIONS ARE LEGEND TILES WHERE APPLICABLE
NOT STANbARDIZED. IN ACCCRDANCE W/ STATION HUMAN

FACTOR STDS & NUREG 0700
GUIDELINES. ENSURE THE UPDATE
OF APPROPRIATE DWGS AND
PROCEDURES. ENSURE OPERATOR
AWARENESS OF ANY CHANGES IN
TERMINOLOGY USED.

.
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HED PANEL ,

ID. ID. DESCRIPTION ACTION RESOLUTAON/ NOTES

254SS VBD-PI LAEELS ARE NOT PERMANENTLY FIX REVIEW SERVICES RESENTLY
&P2 MOUNTED DEING PROVIDED BY USE OF

TEMPORARY LABELS. DETERMINE
THEIR NECESSITY AND REPLACE
WITH PERMANENT LABELS IN
ACCORDANCE WIIH NUREG 0700
GUIDELINES.

255SS FIRE LABELS AND INDICATING LIGHTS FIX REVIEW POSITION OF LABELS AND
PANEL ARE VISUALLY OBSTRUCTED BY ILS RELATIVE TO ASSOCIATED

HAND DURING SWITCH MOVEMENT CONTROLS AND MAKE THE
NECESSARY CORRECTIONS PER
NUREG-0700 GUIDELINES.

256SS VBD-PI EXTENSIVE TEMPORARY LABELS ARE FIX REVIEW SERVICES PRESENTLY
&P2 BEING USED. DEING PROVIDED BY USE OF

TEMPORARY LABELS. DETERMINE
THEIR NECESSITY AND REPLACE
WITH PERMANENT LABELS IN
ACCORDANCE WITH NUREG 0700
GUIDELINES.

2575S VBD-PI TEMPORARY CHANGES OR FIX DEVELOP AN ADMINISTRATIVE
&P2 MODIFICATIONS ARE NOT PROCEDURE THAT ADDRESS THE

CONTROLLED IN APPLICATION OR NEED FOR TEMPORARIES AND HOW
INCORPORATED IN ADMINISTRATIVE AND WHERE THEY WILL EE USED.
PROCEDURES.

258SS VBD-PI INDICATOR POINTER OBSCURE FIX ENHANCEMENT IN AGREEMENT WITH
EP2 SCALE NUMERALS. NUREG 0700 GUIDELINES.

2595S FIRE INCONSISTENCY IN INSERTION OF NO ACTION HED IS NOT OF SAFETY
PANEL KEYS IN KEY-OPERATED SWITCHES. SIGNIFICANCE. DIRECTION OF

KEY INSERTION IS APPARENT
THROUGH SWITCH DESIGN.

260SS VBD-PI INDICATING LIGHTS DO NOT FIX CORRECTIONS SHOULD BE MADE IN
&P2 INIDICATE POSITIVE STATE OR ACCORDANCE WITH NUREG 0700

POSITIVE RESPONSE. GUIDELINES.
EXTINGUISHED LIGHT MEANS VALVE
IS ACTUATED.

.
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HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

261SS FIRE NO POSITIVE MEANS OF REASSESS EXISTING ANNUNCI TOR SYS AT
PANEL DIAGt40 SING FAILED INDICATING PER NRC CNS INCORPORATE TEST

LIGHTS AVAILABLE. REQU. CAPADILITIES SO NO ACTION IS
9-5-85 REOUIRED. FOR STATUS

INDICATING LIGHTS REDUNDANT
INDICATIONS ARE AVAILAbLE TO
DISTINGUISH FAILED LIGHTS.
FOR PANEL 9-5 CONTROL ROD
POSITIOris WILL BE IDENTIFIED
ON SPDS.

262SS VBD-P1 NUMBLR OF GRADUATIONS BETWEEN FIX REPLACE SCALES PER CNS
&P2 NUMBERED MARKINGS ON SCALES STANDARDS

EXCEED THE MAXIMUM OF NINE. .

263SS FIRE FAILURE MODE OF INSTRUMENTS NO ACTION It4DICATORS BASICALLY FAIL
PANEL NOT EVIDENT. DOWNSCALE. CORRELATION WITH

OTHER INDICATIONS VERIFY
INSTRUMENT FAILURE.

264SS FIRE HIGH INDICATORS ON THE PANEL FIX REVIEW THE DISPLAYS IN
PANEL EXPERIENCE GLARE & REFLECTION. DUESTION AND DETERMINE THEIR

FREQUENCY OF USE AND THE
PRECISION OR ACCURACY
REQUIRED. DETERMINE IF
TILTING THE DISPLAY WILL
COMPENSATE FOR THE GLARE AND
REFLECTION.

265SS vbD-P1 WARNING AND DIAGNOSTIC ALARMS NO ACTION DISCREPANCY COULD NOT BE
LP2 NOT SEGREGATED FROM VERIFIED. THE INFORMATION

INFORMATION Af4D ADVISORY ALARMS ON THIS PANEL ARE ALSO
ALARMS. CONSIDERED WARNIt4G AND

DIAGNOSTIC ALARMS.

266SS FIRE ANNUNCIATOR PANELS CAN BE SEEN NO ACTION OPERATOR HAS TO WALK TO PANEL
pat 4EL buT NOT READ FROM POSITIONS TO SILENCE ALARM WHERE HE CAN

OTHER THAN DIRECTLY IN FRONT READ ANNUNCIATOR, TILE. THIS
OF PANELS. HED IS NOT IN VIOLATION WITH

NUREG 0700.

.
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j HED PANEL .

i ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

267SS FIRE TEMPORARY LABELS ARE USED FOR FIX REVIEW SERVICES RESENTLY
PANEL POWER SUPPLY IDENTIFICATION 14EING PROVIDED BY USE OF

a
: AND ON ALARM TILES. lEMPORARY LABELS. DETERMINE
J THEIR NECESSITY AND REPLACE
j WITH PERMANENT LABELS IN
1 ACCURDANCE WITH NUREG 0700

GUIDELINES.
i

268SS FIRE LABELS AND LEGEND PLATES, NOT FIX SWAP COMPUTER TREND RECORDER
PANEL UNIFORMLY POSITIONED FOR WITH RR & FW TEMPERATURE4

FUNCTIONAL CLARITY. RECORDER. THIS WILL PLACE THE'

COMPUTER TREND RECORDER
1 IMMEDIATELY 10 THE RIGHT OF

THE LEGEND PLATE.
f

269SS FIRE EXISTING LABELS ARE NOT CLEAR FIX FABRICATE NEW LABELS
PANEL WITH RESPECT TO FUNCTION OR CONSISTENT W/ LABELING

INTENT. THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXERCISED TO
ENSURE NO DISCREPANCIES ARE
GENERATED BETWEEN NEW LABELS

-3 MADE & TERMINOLOGY FOUND IN
|

PROCEDURES.

270SS VBD-PI MULTI-CHANNEL RECORDER DOES FIX* EXAMINE RECORDER DESIGN AND
&P2 NOT DISPLAY CHANNEL BEING MAKE NECESSARY MODIFICATIONS

PLOTTED. INFORMATION IS NOT TO DISPLAY RECORDER CHANNEL
EASILY EXTRACTED. DEING PLOTTED.

27ISS FIRE LACK OF PANEL FUNCTION FIX FABRICATE A NEW LABEL THATl

I PANEL IDENTIFICATION LABEL. DESCRIBES PANEL AND MERGE WITH
EXISTING PANEL LABELING IN A4

HIERARCHICAL SYSTEM.
f
I '72SS FIRE LACK OF LABELS FOR IDENTIFYING FIX FABRICATE NEW LABELS
i PANEL SYSTEM DESIGNATION. IDENTIFYING SYSTEM
i DESIGNATION. CORREC1 LABELS
1 IDENTIFICATION.

*

,

l
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HED PAN'EL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

273SS FIRE LACK OF COMPONENT FIX FABRICATE NEW LA ELS THAT
PANEL IDENTIFICATION LABELS DESCRIBES THE FUNCTION OF

EDUIPMENT ITEM AND COMPONENT
ID.

274SS FIRE USE OF COLORS NOT CONSISTENILY FIX INTEGRATE WITH HED 21S FOR
PANEL APF LIED UN PANEL. DEVELOPMENT OF HUMATJ FACTOR

PLANT STDS FOf( THE CONTROL
ROOM. PERFOhM ENHANCEMENT
TECHNIOUES IN FORMS OF
DEMARCATION MIMICS ZONE
MARKING OF DISPLAY 5 &
FUNCTIONAL CODING OF CONTROLS
L DISPLAYS UTILIZING SPEC
COLOR CODING.

275SS FIRE NO PLANT STANDARD EXISTS FOR FIX DEVELOP CONTROL ROOM COLOR
PANEL COLOR CODING CODING AS A PART OF CNS HUMAN

FACTOR ENGINEERING STANDARDS.

276SS VBD-P1 CONTROL L DISPLAYS ARE NOT FIX INTEGRATE WITH HED 1585S.
&P2 GROUPED DY SYSTEM WITH ENHANCEMENTS IN AGREEMENT WITH

IDENTICAL LAYOUT FOR SPECIFIC STATION HUMAN FACTOR
REPETITIVE GROUPS. STANDARDS AND NUhEG 0700

GUIDELINES.

277SS FIRE STRINGS AND MATRICES OF FIX INTEGRATE WITH HED 279SS AND
PANEL COMPONENTS OF SIMILAR 276SS. NEW LABELING SHOULD BE

FUNCTIONS NOT DIFFERENTIATED MERGED WITH EXISTING LABELS IN
BY DEMARCATION OR HEIRARCHICAL HIERARCHICAL FORM.
LABELING.

278SS VBD-O& PEN COLORS NOT CONSISTENT FIX STANDARDIZE PEN COLORS AMONG
G AMONG RECORDERS. RECORDERS.

279SS FIRE CONTROL AND DISPLAYS LOCATED FIX INTEGRATE WITH THE DESIGN
PANEL OUTSIDE RECOMMENDED ZONES. MODIFICATION PLANNED FOR THIS

PANEL. hELOCATE IN
ACCORDANCE WITH NUREG 0700
ANTHROPOMETRIC LIMITS.

.
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HED PANEL -

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

280SS 9-21 DISPLAYS LOCATED OUTSIDE FIX-PER RELOCATE TEMP IN ICATOR IN
RECOMMENDED ZONES FEAS II4 IL IT Y ACCORDANCE WITH THE FS

STDY RECOM RECOMMENDATIONS.

281SS 9-21 TEMP. INDICATOR FOR STEAM LEAK FIX FABRICATE NEW LABELS THAT
DETECTION LACKS LABEL DESCRIltE THE FUNCTION OF
IDENTIFICATION. EQUIPMENT ITEM AND COMPONENT

ID.

282SS 9-21 OPERATIONAL LIMITS NOT FIX FABRICATE A LEGEND PLATE THAT
IDENTIFIED THROUGH LABELING IDENTIFIES THE VARIOUS
LEGEND PLATES. TEMPERATURE LIMITS IN VARIOUS

PLANT MONITORED REGIONS ON
THIS PANEL.

283SS 9-21 LABELS'NOT CONSISTENT IN TYPE FIX FABRICATE NEW LABELING
STYLE AND APPLICATION OF TYPE CONSISTENT W/ LABELING
SIZE. THROUGHOUT THE CTRL RM.

CAUTION MUST BE EXCERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED BETWEEN NEW LADELS
MADE t< TERMINOLOGY FOUND IN
PROCEDURES.

284SS 9-21 NAME TAGS BELOW RECORDERS. FIX RELOCATE RECORDER *S NAMETAOS -
CANNOT BE READ WHEN STATIONED PLACE ON FACE OF RECORDERS.
AT THE PANEL.

285SS 9-21 TEMPORARY LABELS ARE NOT FIX REVIEW SERVICES PRESENTLY
MINIMIZED BEING PROVIDED BY USE OF

TEMPORARY LABELS. DETERMINE
THEIR NECESSITY AND REPLACE
WITH PERMANENT LABELS IN
ACCORDANCE WITH NUREG 0700
GUIDELINES.

286SS 9-21 TEMPORARY LABELS NOT REVIEWED FIX INTEGRATE WITH HED 285SS IN
PERIODICALLY, MADE PERMANENT REPLACING TEMPORARIES WITH
OR REMOVED. PERMANENT LABELS.

l
;

i .
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APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(Pr evi ousl y Identified As HEOs In Summary Report

'

HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

TEMPERATUREINDIbATORCANNOT287SS 9-21 TEMPERATURE INDICATORS NOT NO ACTION
MARKED TO SHOW NORMAL OR DE MARLED FOR NORMAL RANGE OR
ABNORMAL RANGES OF OPERATION. ENTRY TO EMERGENCIES SINCE IT-

HAS SEVERAL SETPOINTS.
OPERATIONAL LIMITS WILL DE
IDENTIFIED ON A LEGEND PLATE.
(REFER TO HED 163SS)

288SS 9-21 TEMPERATURE INDICATOR FIX RELOCATION OF THE INDICATOR
EXPERIENCES GLARE & UIED T30SS) WILL RESOLVE THIS
REFLECTION. DISCREPANCY.

2895S VBD-PI RELAlED GROUPS OF CONTROLS OR FIX ENHANCEMENT IN AGREEMENT WITH
&P2 DISPLAYS NOT SFT OFF BY SPECIFIC STATION HUMAN FACTOR

DEMARCATION LINES. STANDARDS AND NUREG 0700
GUIDELINES.

290SS VBD-P1 INCONSISTENT USE OF ACRONYMS FIX FABRICATE NEW LABELING
&P2 AND ABBREVIATIONS. CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED DETWEEN NEW LABELS
MADE L TERMINOLOGY FOUND IN
PROCEDURES.

291SS VBD-P1 SWITCH LABELS FOR FAN COIL FIX FABRICATE NEW LABELS
&P2 UNITS ARE HARD TO READ. CONSISTENT W/ LABELING

.THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXERCISED TO
ENSURE NO DISCREPANCIES ARE
GENERATED BETWEEN NEW LABELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

292SS VBD-P1 HIGH RECORDERS ON PANEL FIX REVIEW THE DISPLAYS IN
&P2 EXPERIENCE SOME GLARE AND DUESTION AND DETERMINE THEIR

REFLECTIONS. FREOUENCY OF USE AND THE
PRECISION OR ACCURACY
REQUIRED, DETERMINE IF USING
NON-GLARE GLASS OR TILTING THE
DISPLAY WILL COMPENSATE FOR
THE GLARE AND REFLECTION.

.
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APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(Prev 2 0ttsl y Identified As HEOs In Summary Report

'

t

HED P NEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

INTEGRATEWITHHbD119S.293SS VBD-OL MULTI-SCALE AND LEGARITHMIC FIX
G SCALE INDICATIONS ARE

-

DIFFICULT TO READ.

294SS VBD-Oh RECORDER INFORMATION NOT FIX ItJTEGRATE WITH HED 4S IN
G READABLE FROM STANDING RELOCATING RECORDER.

POSITION WITHOUT DOOR OPEN.

295SS VBD-OL RELATED GROUPS OF CONTROLS OR FIX ENHANCEMENT ItJ AGREEMEtJT WITH
G DISPLAYS NOT SET OFF BY SPECIFIC STATION HUMAN FACTOR

DEMARCATION LINES. STATJDARDS AtJD NUREG 0700
GUIDELINES.

296SS VBD-OL CONTROLS & DISPLAYS NOT FIX INTEGRATE WITH HED 24SS.
G GROUPED IN FUNCTIONAL OR

SEQUENTIAL RELATIONSHIP.

297SS VBD-OL CONTROLS & DISPLAYS LOCATED FIX RELOCATE CONTROLS AND DISPLAYS
G OUTSIDE RECOMMENDED ZONES. IN ACCORDANCE WITH THE

RECOMMENDATIONS OF THE
FEASIBILITY STUDY PERFORMED ON
PANEL MODIFICATIONS. FOR THOSE
METERS THAT WILL NOT BE
RELOCATED UTILIZE TILTING OF
DISPLAYS lO IMPROVE
READABILITY.

298SS VBD-O& USE OF COLORS NOT CONSISTENTLY FIX INTEGRATE WITH HED 21S FOR
G APPLIED ON PANEL. DEVELOPMENT OF HUMAt4 FACTOR

PLANT STDS FOR THE CONTROL
ROOM. PERFORM EtJHANCEMENT
TECHNIOUES ItJ FORMS OF
DEMARCATION MIMICS ZONE
MARKING OF DISPLAY $ &
FUNCTIONAL CODING DE CONTROLS
& DISPLAYS UTILIZING SPEC
COLOR CODING.

299SS VBD-O& LACK OF PANEL FUNCTION FIX FABRICATE A NEW LABEL THAT
G IDENTIFICATION LABEL. DESCRIBES PANEL AND MERGE WITH

EXISTING PANEL LABELING ItJ A
HIERARCHICAL SYSTEM.

.
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APPENDIX C

LIST OF SUPPLEMENTAL HEDS
(Previously Identified As HEOs In-Summary Report

'

I

HED PA'N'EL ,

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

6

3OOSS VBD-OL INCONSISTENT USE OF ACRONYMS FIX FABRICATE NEW LABELING
G AND ABBREVIATIONS CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXCERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED DETWEEN NEW LADELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

301SS VBD-O& LABELS NOT CONSISTENT IN TYPE FIX ENHANCEMENT IN AGREEMENT WITH
G STYLE AND APPLICATION OF TYPE CNS HF STANDARDS AND NUREG

SIZE. 0700 GUIDELINES.

302SS VBD-OL LABELS ARE NOT SIZE CODED IN A FIX FABRICATE NEW LADELING
G HIERARCHICAL SYSTEM. CONSISTENT W/ LABELING

THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXERCISED TO
ENSURE NO DISCREPENCIES ARE
GENERATED BETWEEN NEW LABELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.

303SS VBD-OL TEMPORARY LABELS ARE DEING FIX REVIEW SERVICES PRESENTLY
G USED FOR~BREAFER DESIGNATION. DEING PROVIDED BY USE OF

TEMPORARY LABELS. DETERMINE
THEIR NECESSITY AND REPLACE
WITH PERMANENT LABELS IN
ACCORDANCE WITH NUREG 0700
GUIDELINES.

304SS VBD-OL TEMPORARY LABELS NOT FIX INTEGRATE WITH HED 115SS AND
G CONSISTENT AND CONTROLLED IN 116SS FOR REPLACING WITH

NOMENCLATURE, FONT AND COLOR. PERMANENT LABELS, AND
ENHANCING THOSE NOT REPLACED
IN ACCORDANCE WITH NUREG 0700
GUIDELINES.

305SS VBD-O& CONTROLS REQUIRING MANUAL FIX RELOCATE CONTROLLERS IN
G OPERATION NOT EASILY REACHED. ACCORDANCE WITH THE

RECOMMENDATIONS OF THE
FEASIBILITY STUDY PERFORMED ON
PANEL MODIFICATION.

.
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LIST OF SUPPLEMENTAL HEDS
(Pr evi ousl y Identified As HEOn In Summary Report

*

!

HED PkNEL .

ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

306SS VBD-O& INDICATORS ON THE PANEL FIX REVIEW THE DISPLAYS IN
G EXPERIENCE GLARE & REFLECTION. QUESTION AND DETERMINE THEIR

FREQUENCY OF USE AND THE
PRECISION OR ACCURACY
REQUIRED. DETERMINE IF
TILTING THE DISPLAY WILL
COMPENSATE FOR THE GLARE AND
REFLECTION.

307SS VBD-Q& INSTRUMENTS ARE NOT SCALED IN FIX SCALE CHANGES SHOULD DE
G PROCESS UNITS RELATING TO PERFORMED BY MINOR DESIGN

SYSTEM OPERATION. CHANGE. ENSURE APPROPRIATE-
CALIDRATION & SURVEILLANCE
PROCEDURES ARE UPDATED.-

ENSURE APPROPRIATE OPERATOR
TRAINING WILL BE CONDUCTED.

300SS VBD-OL INDICATORS NOT SCALED WITH FIX REPLACE SCALE IN ACCORDANCE
G SUBDIVISIONS IN DECIMAL WITH CNS HF STANDARDS AND

MULTIPLES OF 1, 2 OR 5. NUREG G700 GUIDELINES.

309SS VBD-OL PRINTED VALUES DO NOT FIX REPLACE CHART PAPER.
G CORRESPOND TO SCALE VALUES.

310SS VBD-OL NO POSITIVE MEANS OF REASSESS EXISTING ANNUNCIATOR SYS AT
G DIAGNOSING FAILED INDICATING PER NRC CNS INCORPORATE TEST

LIGHTS AVAILADLE. REGU. CAPABILITIES SO NO ACTION IS
9-5-85 REQUIRED. FOR STATUS

INDICATING LIGHTS REDUNDANT
INDICATIONS ARE AVAILABLE TO
DISTINGUISH FAILED LIGHTS.
FOR PANEL 9-5 CONTROL ROD
POSITIONS WILL BE IDENTIFIED
ON SPDS.

311SS VBD-OL DISPLAYS LOCATED BELOW FIX INTEGRATE WITH HED 186SS FOR
G RECOMMENDED HEIGHTS. RELOCATING RECORDER.

312SS VBD-O& ALARM WINDOW TILES ARE FIX THE ANNUNCIATOR TILE IN
G INCONSISTENT IN TYPE SIZE. QUESTION SHOULD BE ENHANCED TO

CORRECT DEFICIENCIES IN
AGREEMENT WITH SPECIFIC CNS'

STATION STANDARDS AND
NUREG-0700 GUIDELINES.

.
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LIST OF SUPPLEMENTAL HEDS
(Previously Identified As HEOs In Summary Report

'

t
..

.

HED PANEL
ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

313SS VBD-O& ASSOCIATION OF FEEDBACK TO FIX INTEGRATE WITH H D 106SS TO
G RELATED CONTROLS NOT APPARENT PROVIDE NECESSARY ASSOCIATION

OF CONTROLS.AND FEEDBACK.
DEMARCATION LINEE. MIMICS,THROUGH LABELING

314SS VBD-O& UNIDENTIFIABLE PROCESS UNITS. FIX IDENTIFY PROCESS UNITS ON FACE
OF RECORDER.G

315SS VBD-O& ANNUNCIATOR RESPONSE CONTROLS FIX INTEGRATE WITH HED .

G NOT CODED FOR EASE OF ENCLOSE THE CONTROLS WITH
RECOGNITION. DEMARCATION LINES IN

ACCORDANCE WITH CNS HF
STANDARDS.

316SS 9-21 NULTI-CHANNEL RECORDER DOES F}X REVIEW SERVICES PROVIDED BY
NOT DISPLAY CHANNEL BEING THESE RECORDERS IN VIEW THAT
PLOTTED DURING ABNORMAL BACKUP INDICATIdNS ARE

AVAILABLE TO VERIFY RECORDEDCONDITIONS. VALUE.

317SS 9-02 DISPLAYS LOCATED OUTSIDE FIX RELOCATE RNA METERS IN
RECOMMENDED ZONES. ACCORDANCE WITH CNS HF

ANTHROPOMETRIC LIMITS.*

31BSS 9-02 POINTERS COVER RECORDER FIX RAISE SCALE OR REPLACE
SCALES. POINTERS.

319SS 9-02 METER SCALES ARE HARD TO READ. FIX REPLACE SCALE WITH NEW ONES
NEED INTERMEDIATE MARKINGS THAT DISPLAY INTERMEDIATE

MARKINGS.

320SS 9-02 POSSIDLE DUAL MEANING FOR FIX REPLACE COLOR OF INDICATING
COLOR OF INDICATING LIGHTS. LIGHTS IN ACCORDANCE WITH CNS

HF STANDARDS.

321SS 9-02 LACK OF LABELS FOR IDENTIFYING FIX FABRICATE A NEW LABEL THAT
COMPONENT FUNCTION. DESCRIBES THE FUNCTION OF THE

EQUIPMENT ITEM AND COMP 3NENT
I.D.

.

.
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HED PANEL
ID. ID. . DESCRIPTION ACTION RESOLUTIDN/ NOTES

322SS 9-02 LACK OF LABELS FOR IDENTIFYING FIX FABRICATE NEW L BELS
IDENIIYING SYSTEM DESIGNATION.SYSTEM DESIGNATION. CORRECT LABELS
IDENTIFICATION.

323SS 9-02 LACK OF PANEL FUNCTION FIX FABRICATE A NEW LABEL THAT
DESCRIBES PANEL AND MERGE WITHIDENIIFICATION LABEL. EXISTING PANEL LABELING IN A
HIERARCHICAL SYSTEM.

324SS 9-02 INCONSISTENT USE OF ACRONYMS FIX FABRICATE NEW LABELING
CONSISTENT W/ LABELINGAND ABBREVIATIONS THROUGHOUT THE CTRL RM.
CAUTION MUST BE EXERCISED TO-

ENSURE NO DISCREPENCIES ARE
GENERATED DETWEEN NEW LABELS
MADE & TERMINOLOGY FOUND IN
PROCEDURES.~

32SSS 9-02 LABELS NOT CONSISTENT IN TYPE FIX ENHANCEMENT IN AGREEMENT WITH
CNS HF STANDARDS AND NUREGSTYLE AND APPLICATIDN OF TYPE 0700 GUIDELINES.SIZE.

326SS 9-02 EXISTING LABELS ARE NOT CLEAR FIX FABRICATE NEW LABELS
CONSISTENT W/ LABELINGWITH RESPECT TO FUNCTION OR THROUGHOUT THE CTRL RM.INTENT. CAUTION MUST BE EXERCISED TO
ENSURE NO DISCREPANCIES ARE
GENERATED BETWEEN NEW LABELS
MADE L TERMINOLOGY FOUND IN
FROCEDURES.

327SS 9-02 LABELS AND LEGEND PLATES, NOT FIX REtOCATE LABELS AND LEGEND
UNIFORMLY POSITIONED FOR PLATES IN ACCDRDANCE WITH CNS

HF STANDARDS AND NUREG 0700FUNCTIONAL CLARITY. GUIDELINES.

328SS 9-02 TEMPDRARY LABELS NOT REVIEWED FIX REVIEW SERVICES BEING PROVIDED
PERIODICALLY, MADE PERMANENT BY USE OF TEMPORARY LABELS.

REPLACE IN ACCDRDANCE WITHOR REMOVED. NUREG 0700 GUIDELINES.

.
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LIST OF SUPPLEMENTAL HEDS
(Pr evi ousl y Identified As HEDs In Summary Report
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HED PANEL
ID. ID. DESCRIPTION ACTION RESL..iTION/ NOTES

NORMAL RANGES d OPERATION AND
329SS 9-02 INDICATORS NOT MARLED TO SHOW FIX

EN1RY CONDITIONS TONORMAL RANGES OF OPERATION. EMERGENCIES, AS SPECIFIED BY
WILL BE MARLED ONCNS EDP*S,DICATORS.PRIMARY IN

330SS 9-02 INSlhuMENTS ARE NOT SCALED IN FIX SCALE CHANGES SHOULD DE
PERFORMED BY MINOR DESIGNPROCI SS UNITS RELATING TO CHANGE. ENSURE APPROPRIATESYSIEN OPERATION. CALIBRATION I< SURVEILLANCE
PROCEDURES ARE UPDATED.
ENSURE APPROPRIATE OPERATOR
TRAINING WILL BE CONDUCTED.

331SS 9-02 ALARM POINTS NOT IDENTIFIED ON FIX INTEGRATE WITH HED 329SS.
IDENTIFY NORMAL RANGES OFRECORDERS. OPERATION & ENTRY TO EMERGENCY
ON RECORDER. VERIFY THAT
ALARM POINTS ARE BELOW OR AT
THE EMERGENCY MARKING.

332SS 9-02 RECORDER SCALES NOT MARVED TO FIX IDENTIFY NORMAL RANGES OF
SHOW NORMAL OR ABNORMAL RANGES OPERATION AND ENTRY TO

EMERGENCY PER EOP*S ONOF OFERATIONS. RECORDER SCALES.

333SS N/A LIMITED STORAGE SPACE FOR FIX IMPROVE THE SPACE FOR STORING
THE PROCEDURES AND EXPAND THEPROCEDURES AND REFERENCE LAYOUT SPACE FOR REFERENCEMATERIAL. MATERIAL.

334SS N/A LIMITED LAY DOWN SPACE FOR USE FIX UTILIZE EITHER A ROLLING TRAY
OR A SLIDING CART ON THE NEWOF PROCEDURES AND REFERENCE PANEL RAILING SYSTEM TOMATERIALS AT THE PANELS. PROVIDE LAY DOWN SPACE FOR THE
PROCEDURES AT THE PANELS. ,

335SS N/A EACH PROCEDURE SHOULD BE DONE HED * PROCEDURE BINDERS HAVE BEEN I
i

CLEARLY MARKED IN THE BINDER RESOLVED * NUMBERED AND MARKED.
DR FOLDER.

t
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LIST OF SUPPLEMENTAL HEDS
(Previously Identified As HEOs In Summary Report |
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.

HED PANEL
ID. ID. DESCRIPTION ACTION RESOLUTION / NOTES

DONE * EMERGENCY PROC DURES HAVE336SS N/A EMERGENCY PROCEDURES SHOULD BE CORRECTION DEEN PLACED IN SEPARATEIN A SEPARATE BINDER OR
FOLDER. MADEm BINDERS WITH SPECIFIC. COLOR

CODING IDENTIFYING THEM AS
EPs.

337SS N/A EQUIPMENT AND ADMINISTRATIVE FIX A TWO-YEAR PROCEDURE UPGRADE
LIMITS FCR OPERATION SHOULD BE PROGRAM WILL BE CONDUCTED AT |

THE STATION. INCLUSION OF I

LISTED. EOUIPMENT AND ADMINISTRATIVE |
LIMITS WILL BE CONSIDERED AS
PAR 1 OF THIS PROGRAM.

338SS N/A REFERENCE MATERIAL IDENTIFIED FIx COMBINE WITH HED 333SS.
,

IN THE PROCEDURES ARE NOT
CONVENIENTLY LOCATED. |

339SS N/A NO CONTROLLED METHOD IN PLACE FIX AN ADMINSTRATIVE PROCEDURE |
WILL DE WRITTEN TO ADDRESS !

TO ADDRESS OPERATORS ADDITION MINOR ADDITIONS TO THE CR I

TO THE CR PANELS. PANELS. MAJOR ADDITIONS ARE
'

ADMINISTRATIVELY CONTROLLED BY 1

iDESION CHANGES.

340SS N/A COMMUNICATION TO IN-PLANT FIX CONSIDER INSTALLING FLASHING
LIGHTS IN NOISE AREAS FORNOISE AREAS NOT EASILY NOTIFYING PERSONNEL TO CONTACTACCESSIBLE. THE CR. A HEARING PROTECTOR
ENCLOSURE SHOULD BE INSTALLED
IN EACH OF THE NOISE AREAS TO
FACILITATE COMMUNICATION.

341SS N/A INDISTINGUISHABLE AUDIBLE FIX EQUIP BACK PANEL WITH
DIFFERENT TONE ALARMINGSIGNALS DETWEEN FRONT AND BACK SYSTEM.PANELS.

342SS N/A PRIORITIZATION OF AUDIBLE NO ACTION PRIORITIZATION OF AUDIBLE
SIGNALS IS NOT DESIRED. |

SIGNALS. DEPENDING ON THE SPECIFIC l

ALARM AND EXISTING PLANT
CONDITIONS, THE OPERATOR WILL
RESPOND.

.
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APPENDIX C
LIST OF SUPPLEMENTAL HEDS

(Previously Identified As HEOs In Summary Report
'

I
*

.

HED PANEL .

ID. ID. DESCRIPTION ACTION RESOLUTION /NUTES |
.

343SS N/A INADEOUATE EMERGENCY LIGHTING- FIX PEhFORM THE NECESSARY DESIGNAT ALL PANEL SURFACES. MODIFICATIONS 10 IMPROVE THE
ENERGENCY LIGHTING IN lHE
CON 1h0L ROOM.

344SS N/A BACKGROUND NOISE LEVEL NO ACTION THE HIGHEST NOISE LEVEL IN THE
SLIGHTLY ABOVE LIMIT. CONTROL IS 70 dB IN THE AREA
ROUTINELY PROVIDE NOISE LEVEL AROUND THE PRINTER. THIS
BEL.OW AN INTERFERENCE LEVEL FRINTER IS BEING REPLACED BY A
FOR NORMAL CONVERSATION. NEW OUIETER PRINTER CONNECTED
MEASURE IN BOTH dbA (MAXIMUM TO THE FMIS.
65) AND dbC AT EACH OPERATING
AREA. '

345SS N/A COMMUNICATIONS SYSTEMS NOT FIX MAINTENANCE TESTING BETWEEN
SUBJECIED TO PERIODIC CR-TSC-EOF WILL BE ADDED.TO
MAINTENANCE TESTS. THE PREVENTIVE MAINTEf4ANCE

LIST.

346SS rJ/A CR COMMUNICATIONS EQUIPMENT FIX EQUIP THE CR WITH SUFFICIENT
NOT IN WELL MARKED LOCATIONS. EXTENSION CORDS AND LOCATE

THEM IN SPECIFICALLY MARKED
PLACES.

.

O
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APPENDil D -
D1

1. CONTROL ROOM SL8tVEV RESULIS AND ASSESSMENT ~

1.1- P MELS ,

N
RECORD

C. CHECK- NUDE 6- ENHAgr.EMiki CATESCRY lIIPLEMEN-

LIST 0100 HED PANEL / / IAllDb ~.
HER K SCRIP 1104 IIEM _ SEtil0N 10. 10. MODIFICAllDN IRICEllY f.Cil0N SCHEDULE J RESOLUTIONIN01ES

'
.

129 PROCESS UNIIS AND MULi!PLIEfrS $61.4 6.5.l.4 129S 9-02 EkH;WC. t 'll :ND FEFUELIN6 IDD ilIY PROCESS UNIIS.

h0i SPECIFIED.
;

-
-

'

! 425 USE OF COLORS N01 CONSISTENTL) A4.1 6.5.l.6, 15?SS 9-02 E NMC. -i - 'It 3 D IEFUELING INTEERATE NIIH HED 215 FOR

AFPLIED ON F ANEL. 6.5.2.3 CEVELOFREhi 0F HUMM FACTOR
PLANI SII* F3 THE C0h1ROL A00R.6.6.6 *

FE6F0EM EhicNrEP!NI TECm lDUES-

~ IN 69BMS C+ f;ERAhCAll0N, MIMILS,
20hl MARFlW6 0F DISPLAYS &
FUNCilDRALC0Dih60FCONIA0LS&~~

'

DISPLAfS UlitillNG SPEC COLOR .
- -

CODING. /
-

_

426 USE OF COL 0kS NOT CCNS!SIENILT. A4.2 6.5.l.6, 16055 9-02 Eh44mC. 6 Fil IND REFUEll% INTEGRATE MlIH HED 215 FOR

AFPLIED ON F4kEL. 6.5.2.3, CEVELOPMENT 0F HbMAN FACIOR
FLANI SIDS FOR IHE C0h1ROL P00N..- 6.6.6 e

PERF0EM ENHAhCEMENT TECMIOUES
' in FORMS OF DERARCAll04 MINICS,

JONE MARrlNG 0F BISPLAYS &
FUNC110hALCDDlh60FCONIROLSn
DISPLAIS Uillillh6 SPC. COLOR
CCDihG.

591 DISPLAYS LOCATED DUISIM A1.1, 6.1.2 31755 9-02 DESI6M PDD. Il Fil 2ND FIFUELIN3 RELOCATE RM METERS IN

RECDMENDEI' 204ES. A3.6 ACC06DMCE NITN CRS HF
M1HEOPDMEIRit LIMIIS.

,

J

392 Po!NTERS EDVER RECORMR 82.5 6.5.2.2, 31ESS 9-02 MSIGN MOS 11 Fil 2hD SEFUiLINS RAISE SCALI DR RI8 TACE POIETERS.

SCALES. SEE

j COnnEN15

513 REIER SCALES ARE MRI 10 READ. 82.11 6.5.1.2, 31955 9-02 EhHANC II Fl! 2hD REFUELING REPLACE SCALE MlIN NEN OhEl TM T

|
NEED th1ERREDIATE MARTINGS SEE DISPLAf INTERMEDIATE RARt!E S.

COMMENTS

!
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APPEhDII D I)2
1. CCNTROL RD0M SEVEf RESULIS AND ASSESSMENT

l.1- paqts

RECORD

O. CHECK- WRE 6- ENHANCERENT C41EEORV IMPLEEN-
LIST 0700 HED FANEL / / IA1104

*

HED DESCRIPil0N 11EM SECil0N 10. 10. MDIFICAil0N FRIDii!If AEllM SCHECCLE .KSOLUT10N/ NOTES

l
594 POSSIBLE DUAL MEANING FOR A4.3 6.5.3.2, 32055 942 E NHt.ht. 6 FII 2ND FEFUELING REPLACE COLOR OF INDICAllN6

COLOR OF INDICAi!N6 LIGHTS. SEE LISHTS IN ACCOR0ANCE Niin CNS If
COMMENTS SIANDAROS.

595 LACK OF LABELS FOR IDENilfilN6 A5.1 LABEllh6 32155 9-02 ENGNC. B Fil O FEFUEllNS FAERICAIE A NEN LAPEL THAT

CORPONEWT FUNCil0N. [NF0hM41 CESCRIK S THE FUNCI!ON OF THE
10N ECullMENT ITER AND CCM 04ENI

I.D.

596 LACK OF LAMLS FOR IDEmilFilNG A5.3 6.6.l.1, 32255 9-02 ENHANC. 9 Fil :ND FEFUELING FABRICATE EN LABELS INNilflNG
SISTER M SIENATION. 6.6.3.1, SYSTER DESIGN 41tDN. CCFJECT

SEE LABELS IDENilFICA110N.
[0MMENIS

597 LACK OF PANEL FUNCI!ON A5.4 6.6.1.1, 32355 9-02 ENH4NC. B Fl! 2hD FEFL'ELlh6 FAB 91CATE A EN LAKL THAT

IDENilFICAl!0N LAEEL. 6.6.3.1 ESCRIKS PANEL AND MEfr6E hlIN
EXISilNG FANEL LABEL!h6 IN A
HIERARCHICAL SISIER.

599 INCONSISTENT USE OF ACR0NtMS A5.5 6.6.3.2, 32455 1-02 ENAHNC. 9 FII 290 REFUELING FAMICAIE EN LAELING

| AND ABBREVIA110NS 6.6.3.3, CON 31SIENI N/Lt.8ELING IHROU6HOUT

! 6.6.3.48 IHE CTRL RM. CAUi10N NSI BE
! EIERCISED 10 ENSURE NO

l DISCREPENCIES ARE GEERAIED

|
BEINEEN EN LAMLS MACE 6
IERMINOLOGY FOUND IN PROCEtuRES.

|

599 LA8ELS NOT CONSISTENT IN ITPE A5.6 6.6.4.1, 325SS 9-02 ENHANC. .B Fil 2ND MFUELING ENNANCEMENI IN AGREEENI bliN
' SITLE AhD AFPLICAl10N CF IVFE SEE CNS if SIANDARDS AND NURE6 0700

| S!!E. Conn [NTS SUIDELINES.

600 EllSi!N6 LA6ELS ARE NOT CLEAR A5.10 6.1.2.1, 32655 9-02 ENHANC. 8 Fit 2ND REFUELING FABRICATE EN LAKLS CONSISTENT
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LISI 07N HED IANEL / / 1A110N

HER M SCRIPl!ON liEM SEti10% II. 10. MODIFICAll04 IP104tiv #Cil01 SCHEDULE RESOLUTION / NOTES

>

SM GPERailDNAL LinliS NOT A!.2 6.6.3.9 28255 9-21 ENHANC. P 511 21D FiFUELih6 FABb!CATE A LEGEhD PLATE THAT
IDENTIFIED THROUGH LA6ELING IDENilF!ES INE VAR 1005
LE6END PLAIES. IEnFERAluRE LIM!!S IN VAR 1005

PLANI PO4110DED REGIONS ON THIS
F ANEL.

537 LAMLS NOT CONSISTENT IN IVFE A5.6 6.6.3.2, 28155 9-21 [NdANL. B Fil 2NDFEFUEll% FA6RICATE MEN LAMLING
STTLE AND AFFLICAll0N OF ItFE 6.6.3.3, CONSISTENT N/ LABELING THROUGHOUT
SilE. 6.6.3.4 IHE CTRL RM. CAUTION MUST E

e EICEECISED 10 ENEbRE NO
DISCREFENCIES ARE SENERAIED
PETWEN NEN LAMLS PADE L
IER91NDLD6f FDL*D IN ff0CEDURES.

558 mAME TAES BELON RECORDERS A5.9 6.6.4.I. 29455 9-21 E W NC. 8 Fil 230 M FUELI G Ml0CATE RECC9 DER'S NAPE 1465 -
CANNOT M READ WHEN SIATIONED SEE PLACE 0N F ACE OF FECORMES.
Al THE PANEL. COMMENIS

539 IEMPORAaf LA6ELS ARE NOT A6.1 6.6.5.1, 2ESS 9-21 EN%NC. 8 FII 2ND GEFUEllNS EEVIEN SERVICES PEESENTLY K ING
MINIRllEl 5:E PF0V!MD Bf USE OF TERFORARI

C0"MENTS LAMLS. DEIERniM THEIR
NECESSlif AND REPLACE NiiN
PERMANENI LAMLS IN ACCORD 4hCE
NIIH NORE6 0700 6UIDELINES.

560 TEMPORART L ASELS NOT REVIEMO A6.7 6.6.5.2 28655 9-21 ENHANC. B FII 2ND MFUELING INIESRATE UliM HED 2055S IN
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OR REMOVED. FERNANENT LALELS.

561 IEMPERATURE IN0!CAIDAS NOT B2.1 6.5.2.3 2875S 9-21 ENHANC. S NO Atil0N NONE TEMPERATURE INelCATOR CANNOT K
MARtE! TO SHOU NCinAL DR ISEE MARBED FDR NORMAL BANGE OR ENTR9
A8m0RPAL EA%ES GF DPEEATION. MISC /COR 10 EREREENCIES SINE IT MAS

RENTSI SEVERAL SEIP0!NTS. OPERATIONAL.
LlulI5 MILL 6E IDENilFIES IN A
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AFFENDil B ogi
1. CONTROL ROOM SURVEV EESAIS AND ASSE5SREN'

!.l- PANELS

MCDRO
C. CHECF- NURE6- ENENI EATE606T IMPLEMM-

LISI 0700 HES FANEL 1 / TATION

HE8 M SCRIPilON IIER 5E01104 10. 10. MC81 FICA 1104 FRICElit ACilCN SCHElitE RESOLUIl0NIN0iES.

44 ANNUCIAIDR PANELS CAN M SEEN A7.3 6.3.3.5, 44S 9-3 OTHEh MCD. III NO ACllE* kONE OPE TOR HAS TO NAtt 10 PAutL TO
NHEEE HE CAN M AS

SILENCE ALARn|tE.GEFER 10
BUT N0! READ FR0n POSlil0NS 6.3.3.1

ANNueCIAIDE 1OTHER IHAN DIRECILY IN FRONI e

CT FAK LS. E0nnENISI

O ASSOCIAi!0N OF IEEB6ACT 10 A3.1,5 6.4.2.2, 483 ?-3 DESIGN net. I! Fit ISI M FUELl46 INTE6 RATE ullH K B llS FOR
KLATED CONTROLS NOT APFARENT A!, 6.5.1.6, POSSIBillif 0F MLOCAIING
IIGOUGH TAM LING 6.6.6.4 CONTE 0LS & INDICAll0NS TO
KRARCAI!ONLINE5.R!alCS, * IRDVIM NECESSARf ASSCCIAll0N OF

CONIRCLS AND FEEDBACF.

57 INDICAIDRS N01 M4ntEB 10 SFDM B2.1 6.5.2.3 575 9-3 EleMNC. 8 Fl! ISI 6EFUELING NORMAL RANGES OF OPERA 110N AM

NORRAL BAN 6ES OF OPERAllCN. e ENTEY COND1110NS 10 EMR6ENCIES,
. AS SPECIFIER BT CnS EC''S NILL

bEMAHEDLNPR!nARTIMOldATORS.

77 ALARR POINTS NOT IDENI!FIED ON 33.3 6.5.2.3 77S 1-3 ENHANC. A FII IST M IufLING INTE6 HATE NiiH NED BOS. IM ullFT
RECORDEES. NORMAL RANGES OF OPERAT104 &

ENTRt 10 EMER6ENCY ON BECORIER.
MRIFY IMAI ALARM FOINIS AAE
MLON GR A1 THE EMER6ENCT
PAErlN6.

O K CORM R S SLES Noi NAAFET 10 83.15 6.5.2.3 995 9-3 ENWANC. A Fit 151 EEFUELING IN N!!FY NORMAL RANGES OF

SHOW NORMAL 04 A6McFRAL RANGES OPERAll0N AND ENTRf 10 EFER6ENCf
0F 0FERAllD45. H R EDPs DR PECOG M R SCALES.

105 HANOLES NEAR ED6ES NOT B5.4 6.4.1.2 1055 9-3 MSIGN N00. 11 FII ISI EEFUELING EGUIP uliH A RAIL.
FRDIECTEI NIIH SUARDS TO e

FREVENT INAIVERIENT GPERA1104

270 LACE OF MIMICS INTE6EA!!N6 A2.4 5 6.6.6.4, ISS 9-3 EKHANC. A Fl! 151 REFUELING ENHAKENENT IN ASAEEMENT Niid
SYSTER C0nPCNENTS. A2.It 6.8.2.2 SFECIFIC STAi!0N HunAN FACIOR

e STANDARDS AND isJRE6 0700
GulMLINES.
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1. CONTROL ROOM SURVEY FESUL15 AND ASSESSMENT
l.1- PANELS

RECORD

C3. CHECK- NUH6- ENHANCEMENI CATE50AY IMPLEMEN-
LISI 0700 HED PAEL / / TAllCN

ED DESCRIPTION IIEn SECil0N ID, ID. PODIFICAllDN FRIDElIV AC110N !CSECULE PESOLui!0NIN01ES

i

Ill ANNUNCIAIDR LEGEN6 illE C2.5 6.3.3.4 1415 vbt-6 ENHAFC. B Fl! ND FEFUELINS FAbh!CATE EN ANNUNCIA10R LEEllO
TERMIN0LO6Y 15 N01 CONSISTENT ISEE 11LES MD ENSUEE CCNFORMANCE

N11H THE INPUT 516NAL RISC/004 WilH SiSTEM CESl64All0N &
FUNCil0N. MENTSI CCNIFDLS LABELIN6.

143 AINIUNCIATOR ALAkHS ARE NOT C2.8 6.3.1.4 143S VBD-b ENHANC. b Fl! PD FEFUELING IMPLEMENT PER CNS HUMAN FAC10R

PRIORlillED FOR H OUIRED ISEE STANDAkS. A IHREE-LEVEL
RESPONSE LEVEL BY LEGEND PLATE RISC/COM FRIDEllllATION CODE BASED ON
COLOR. MENISI COLOR

RED AMPER 6 NHliE WILL FDRR
THEhSISFDRALARM
PRIORlillAllDN IN CMS CONTROL
EDOM.

372 RELATED SUB6R00PS OF CONTROLS A2.3 6.6.6.1, 106S5 VBD-9 ENHANC. A FII 3RD HFUELING ENHANCEMENT IN AGREEENT WITN

OR DISPLAYS NOT SET OFF BY 6.6.6.2, SPECIFIC STAi!ON HUMAN FAC10R

KRARCA110N LINES. 6.9.l.3 SIMDARDS AND NURE6 0700
s GUIDELINES.

373 HIMICS MED IMPROVEE NT SD A2.7 6.6.6.4, ID755 VBD-B ENHANC. B FII 3RD HFUELING INTEGRATE WITH E D 10655.
FLOW PAIHS 6 ARRANGEM NTS AGE 6.B.2.2 ELDCATE SNIICES S0 THAT FLON
ORDERLY & EASILI kECOGNilED. SEE PAIN EM BC L AID-GUT IN

CunnENIS ACCORDLNCE WiiH CNS-hF
STANDA&DS.

374 CONTROL AhD DISPLAIS LOCATED Al.1, 6.l.2 10855 VBD-R DESIGN N00. 11 FII 3RD EEFUEllN6 kEVl[M IHE NEE 8 FOR MOVING

DUTSIM RECDRMEhCED 10hES. A3.6 DISPLAYS AND C0NTRDLS. RELDCATE
IN ACCDRDANCE N!IH NURES 0700
ANTHRDPDMEIRIC LIRliS.

315 INCONSISTENI USE OF ACRON1MS A5.5 6.6.3.2 19955 VBC-B ,ENHANC. A FII 380 REFUELIN6 FABR!CATE NEW LAMLIN6

AND A6BREVIPil0NS. 6.6.3.3, CONSISTENI WIL AKLIN61180451510T
6.6.3.4 THE CTRL RM. CAU110N RUSI IE
e EICERCISED 10 ENSUM NO

'

DISCEPENCIES ARE EERATER i
MIEEN NEN l AKLS MADE 6 .

TERMINGLD6Y FOUND IN PROCEBUES. {
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APPENDil B m
1. CONTROL N00n SURVEY MSitIS AND ASSESSENT

l.1- PANELS

RECORS

C. CM CK- NURES- ENH4NCEnFNI CATE60EY IMPLEMN-
LISI 0700 HED fANEL / / TA1104

HER MSCRIPTIN lien SECT 104 10. ID. n0DIFICAll04 FRIDR!!V ACil0N SCPECULE RESOLUTION / NOTES

'

'

451 CONTROLS 6 IISPLAYS LOCATED AI.6 6 6.1.2 18655 .VBC-J DESIGN MOD. 11 Fil IST EEFUEll46 RELDCATE CONTROLS AND CISPLAYS
DUISICE EECOMENDED IDNES. 85.3 IN ACCDRDANCE NIIH THE

REConnENDA110NS 0F THE
- FEASillLlif STUDY PEFF08tnEl DN
j FANEL n0DIFl[A110NS.
>

I
452 RELATED GROUPS OF CONTROLS DR A2.3 6.6.6.1, 18755 VfD-J ENHANC. A Fl! ISI M FUELIN6 t>;L*NCEENT IN 4GREEMENT WITN

; DISPLAYS NOT SEI 0FF BY 6.6.6.2, SPECIFIC STAllCN HUMAN FACIOR
; KnMCAi!DN LINES. 6.9.1.3 SI Mt4RDS AND liJM 6 0700

e EUlIEllhES.

451 LACK OF CORPONENT 5.1 LAMLildi 18855 VBD-J ENHANC. A Fil IST REFUiLING FABRICATE A E N LAM L THAT
INN 11FICAllDN LAKL INFORPAT MSCRIMS THE FUNCTION OF>

i 104 . EGulFPENT IIEn AND ConPOENT II.

454 INCONSISTENT USE OF ACRDNinS A5.5 6.6.3.2, 18555 V90-J ENHANC. k Fl! IST REFUEllN6 INTEGRATE WITH HED 215 FOR
AND ADDREVIA110NS 6.6.3.3 DEVELOPMENT 6 IMPLEMNIAIION OF6.6.3.4, HUMAN FACTOR PLANT STANDMDS

IHAI INCLUDE L ABELING AND L151e

0F STANDHD AllREVIAllDNS.

| 456 NunK R OF SAADUAT104S K TNEEN 82.12 6.5.2.5 19155 VBD-J ENHANC. A Fil IST REFUELING KPLACE SCALES PER CNS
i NunKRES MARKINGS DN SCALES ISEE SIMDARDS.

EICEED THE MAlinUn DF NIE. niSCIC04
MENISI

437 UNIDENilFIABLE PROCESS UNil5 B2.3 6.5.I.4 125S V98-J ENHANC. A FII IST REillLINS I MNilFY PROCESS UNITS ON FACE
OF RECORMR. PROCESS UN115.

SHOULD BE IN PS16.

'
464 ASSOCIAll0N DF FEfttACK TO A3.7, 6.4.2.2, 34955 VSD-J ENhMC. A FII IST EEFUELIN6 USE LAKL [0 DIN 6 10 I!Si!NWlEN

KLATED CONTROLS NOT APFAMNT SA3 6.5.1.6 Mi DISC AND ACTUATOR INDICAllW
THRDUGH LASEllN6 RINICS, 6.6.6.4 LISHIS.
DEnMCAIIDE LINES
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WENS!! P D54
1. CCkiEDL R001 SURVEt AES il5 AND A$iE!iPENT

!.1- PahELS

EECORD

L2. CHE C$ - FJRES- E W NCEMENT CAIESCRV IPPLEMut-
LISI 0700 HED F 4NEL / / 1A110N

HER DESCRIPil0N Il!P SECIl04 It. 10. MODIFICAIlON iP!DElIV ACI?DN SCHED'JLE RESOLUllCN/ NOTES

.!
413 ALARM RESPONSE SYSTEM NOI C5.5 6.3.4.2 147S3 VBD-t M SIGN PDD. !! FII 2'8D EEFUELING STAsDARDilE AL M M RESPONSE

CONSISIENT AMONS F ANELS. ISEE SYSIEMS AMONS ALL FMIi? TO THE
MISC /CDM TRIANGULAR AHAEEM21T 0F
MENISI CCNTEDLS USED DN BOP PANELS.

'ACkNCNLEDSE' AND 'RESEI' PI'$
04 10P FON AND TESI ON B0110N3
RCN. SEE LNS W SIANDMDS.

.489 MIMIC HAS NO ARR0NS N0ilNG A7.9 6.6.6.4, 215SS VBD-B ENHW;. : FII 2ND EEFUEllNG MODIFICAIION IV ENHANCEMENT
DinECI!0N OF FLCN. SEE IECHNIDUES IN AEGEEPENT WiiH

'"JvfN15 SPECIFIC STATION STANDARDS AS
40RE6 D700 SUIDELihES.

490 NUMBEE OF ERADUAT10NS BEINEEN 82.12 6.5.2.5 21655 BED-5 EhHANC. b Fl! 2ND FEFUELING kEPtACE SCALES PER ENS.

TJPPEEED MAkKINES ON SCALES ISEE SIMDAEDS.
EICEED THE PAIIMuft 0F NINE. MISC /COR

MENISI

491 INDICATORS NOI SCALES hiiH B2.11 6.5.1.5 21755 V90-r ENNNC. 8 FII 2ND REFUELING HPLACE SCALE IN ACCDRDANCE NITH
SUBDIVIS!0NS IN M CIMAL CNS HF SIANDARDS AND NURE6 0700
MULilF1ES OF 1, 2 OR 5. EUIDELINES.

492 INDICATOR INFOMATION NOT 82.4 6.5.1.1, 21BSS V90-K ENHANC. 9 Fil 2hD REFUELING EIMINE INDICATORS AM DETERMilE
EASILY READ. 6.5.2.2, [CMPLIANCE OF INDICAIDR

SEE DISFtAYED INFORMA110N WITH CN5
COMMENTS HF STANDARDS AND NURE6 0700.

491 SUt6A0uPS W11HIN SYSTEM ARE A7.7 6.6.6.4, 21955 VBD-K DESIGN MOD. Il FII-PER 24D EEFUELING RELOCATE SW11CES OR IMPROVE
NOI PEOPERLV LAID-0UT S0 THAI 6.B.2.2, FEASillLli EIISTINS DEMARCAll0N SD THAT
FLON PATHS LAN PE EASILV SEE Y SIDV FLOW PATH CAN SE LAID-0UT IN
CONSIRUCIED. [0MENTS REC 09 ACCORBANCE WIIH CNS If

STANDARDS.

494 MIMICS NOT INTEGRATING SYSTEM A2.lt 6.6.6.4, 22 DSS V90-K - ENHANC. 8 Fil 2ND EEFUELING ENHANCEMENT IN AGREEMENT WITN -

COMPONENTS. 6.8.2.2, SPECIFIC stall 0N HUMAN FACIOR ;!
SEE STANDARDS AND NURES 0700

~

|}CCMMENT3 SUIDELINES.
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513 IEMPORARY LAMLS NOT A6.3 6.6.5.1, 21955 VfD-R EN W C. P FII ;%D FEFUELIN6 RE EN THE MED FOR TEMPORART
CONSISIENT AND CONTROLLED IN SEE LABELS AND REPLACE NITH
NOMERCLATIZ , AND CDLCfl. CDRMNTS FEMANENT LABELS. [ WANCE IMOSE

NG1 EEILACED IN ACCDRDANCE WlIH
N'JM6 0700 EU!KLINES.

514 INCONSISTENT USE OF ACRONTRS AS.5 6.6.3.2, 240SS VBD-M ENHANC. B FII 2ND REFUELING FABRICATE NEN LAMLING
AND AHREVIAIIONS 6.6.3.3, CDuilS1ENI WILABEllNG THROUGHOUT

6.6.3.4s THE CTRL RM. CAUil0N MUSI BE
EXCERCISED 10 ENSUEE NO
DISCREFENCIES ARE SENERATES
MimEEN EN LAMLS MAK &
IERMIN0 LOGY FOUND IN PROCEBORES.

'

515 CONTROL SNITCH FOS 1110N NOT B5.2 6.6.3.B 2415S VBD-M ENHANC. B FII 2ND FEFUEllN6 PURCHASE OR FABRCIATE EN
CLEAliLY MARTED. LEN6END LABELS NHICH REFLECT

CONTROL POSil10N. TE NEN
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IEkMINGLOSTSilE $ND LOCAI10N.LETIER SilE, EL LAMLS ,COLOR

SHDULD BE PEEMAM NILY AllACHEB.
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516 LEGEND PLATES ICEN11F11N6 AS. 6.6.3 242S5 VBD-R ENHANC. 9 FII 2ND FEFUELING M VELOP STANDARB FORRAI FOR

GPERA110NAL LIMliS NOT CLEAR LE6END Pt ATES THAT INNilFT
CR STANDARD. EDulPRENTS'DPERAll0NALLIRiiS.

IMFLEE NI PER THE STANDARDS.

10 KLATED GROUPS EF CONTROLS OR A2.2 6.6.6.1, 105 %BD-Pl&P2 ENHAIC. 8 FII 3RD REFUELING ENHANCEMENI IN AGREEMENT WiiN
DISPLATS N01 SET OFF BY 6.6.6.2, SPECIFIC stall 0N HUMAN FAC102
DERtJiCAll0N LINES. 6.9.1.3e STANDARDS AND NURE6 0700

SUICEllES.
'

17 K MARCAi!DN OR SEQUENCING A3.3 6.8.2.1, IIS V90-PILP2 ENHANC. 8 F11 3RD REFUELING luiEERATE W!iH HEB 105.
NiiHIK SYSTER EFOUPING NOT 6.9.2.1, ;
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APPENDII B Df> 5
1 [0NikOL ROOM StalvET EESULTS MD ASSESSENT

3.1- PANELS

grtgag
C. CHECK- NUEG- ENHMCEMENT CATE60EY IMPLEMEN-

LISI 0704 WEB FANEL / / IAll0N
EB KSCRIPTION IIEM SEC110N 10. 10. P0DIFICAll04 F91DlIY ACilCN SCHEDULE RESOLUTIONINOTES

539 hARNINE AND DIAGNOSTIC ALMRS Cl.3 6.3.3.3 265S5 V90-PinP2 OTHER ROD. lll N3 ACTION M D EEFUELING DI PANCY ColLD NOT K

NOT SESRESAIED FBDR VEGIFIED. THE INF0FMTION
INFORM 110N AND ADVISDRf ALMMS ON IHIS FANEL APE ALSO

ALASRS. CONSIM RED WARNING AND
DIAGNGSI!C ALAERS.

344 INILil-CHMNEL ECORER BOES SB2.2 6.5.4.2 27055 VfD-FinP2 CESIS4 M05. 11 F!Is 3ED FEFUELING EIAMINE FECORDER DES 16N ANO MAKE

NOT IISPLAY CHANNEL KING NECESSA V RODIFICAi!DNS TO

PLGIIEll. INF0hMailDN IS NOT DISPLAY PECORDER CHANNEL KI E

EASILY EIIRACTED. FL0 lied.

550 CONTROL 6 BISPLAYS ARE NOT A3.1 6.B.1.1, 27655 VBD-F16P2 EhMANC. Il Fil 3RD PEFUELING INTEGRATE NITH HED 1585S.

SROUPED ST STETER WlIM 6.8.2.1, ENHANCE"ENTS IN ASSEEENT WIIN

-IN N11 CAL LAYOUT FOR SEE , SPECIFIC STAi!ON HURM FACIOR

E PEIIIIVE 6ROUPS. COMENTS SIANDAADS MD NURES D700
GUIDELINES.

563 RELATER EROUPS OF CONTROLS DR A2.3 6.6.6.1, 28955 VBD-P!lP2 ENHANC. 6 FII 3RD FEFUELINS ENHANCEENT IN AGRLEMENT WITN

BISPLAYS NOT SET OFF BY 6.6.6.2, SPECIFIC stall 04 HUMM FACIOR
K RARCA110N LINES. 6.8.1.!e STANDARDS MD NURES 0700

GulMLINES.

564 INCONSISTENT lbE OF ACEDNT'tS AS.5 6.6.3.2, 290$$ VBO-PinP2 ENHANC. B FII 3RD EEFUELINS FABRICATE EN LAMLING

AND ABBREV!AllukS. 6.6.3.3, CONSISTENT N/LASELING THROIENDUT

6.6.3.4e INE CTRL RR. Caul 10N RUSI E
EIERCISED TO ENSURE le
81SCEPENCIES ME SEERATES
BEINEEN NEN 1 AMIS MM 6
IERMIN0LO6Y FOUND IN PROCEBUES.

565 SuliCH LAMLS FOR FM C0ll A5.9 6.6.4.1, 21155 VID-P!6P2 EndMC. B FII 3RD REFL,TLING FAIRICATE EN LAELS CONSiliERT
UN!!S ME HARD TE READ. SEE N/LASELING THROUGHOUT THE CIEL

COMMENTS RR. CAUIION RUST K ElERCISES
TO ENSURE NO IISCEPANCIES AE
KNERATED KIEEN EN LAKLS
MM 6 IERMINGLO61 FOUNO IN !
PROCEDURES.
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PROPRIETARY INFORMATION NOTICE
.

This document contains proprietary information of General Electric

Company and is furnished to the customer in confidence solely for the
purpose or purposes stated in the transmittal letter. No other use,

direct or indirect of the document or the information it contains is

authorized. The customer shall not publish or otherwise disclose it

or the information to others without written consent of General

Electric.

IMPORTANT NOTICE REGARDING

CONTENTS OF THIS REPORT

Please read Carefully
[N

- The only undertakings of General Electric Company respecting informa-
tion in this document are contained in the contract between the

customer and General Electric Company, as identified in the purchase
order for this report and nothing contained in this document shall be

construed as changing the contract. The use of this information by

anyone other than the customer or for any purpose other than that for

which it is intended, is not authorized; and with respect to any

unauthorized use, General Electric Company makes no representation or
warranty, and assumes no liability as to the completeness, accuracy,

or usefulness of the information contained in this document.
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! ) 1. INTRODUCTION
v

During the period extending from May to December 1984 a detailed control
.

room design - review (DCRDR) was conducted in compliance with NRC

requirements. This review identified a number of opportunities for

enhancing the Cooper Nuclear Station control room from the human factors
engineering standpoint. In January 1985 an enhancement and modification

program was initiated to correct Human Engineering Deficiencies (HEDs)

revealed by the DCRDR review. The present document presents human
factors engineering standards and implementation guidelines for

enhancing the control room both in the near term and for subsequent

changes to the control room over the operational life of the plant.

Each major topical area covered in this document first provides a

statement of the general objectives for enhancement. This statement is

followed by a discussien of enhancement principles derived from NUREG-

0700, EPRI research, and the general body of human factors engineering

literature. The third part of each section delineates standards and

implementation guidelines tailored specifically to the Cooper Nuclear

Station, recognizing special limitations and constraints imposed by the

control room design as it presently exists and the history of

operational experience. Finally, each section is concluded with a list

of references that supplement the guidance offered in this document.

It is obvious that some valid human engineering design principles cannot

reasonably be applied on a backfit basis due to a concern for negative

transfer of operational experience, i.e., previously learned operator

responses could lead to operational errors if backfits were implemented.
In other cases, a specific enhancement might overly disrupt the present

design and incur penalties that outweigh the benefits.

Implementation of enhancement standards presented in this document

requires a systematic, coordinated process as shown in Figure 1-1.

A
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I Enhancement efforts should be initiated with a detailed review of the

system or subsystem panel or console under consideration. This entails

a review of system description documents, operating procedures,
.

surveillance test procedures, P& ids and schematics, operator logs and

the history of LERa associated with the console under scrutiny. The

next step is to obtain an understanding of operator tasks associated

with the console. This is accomplished by one on more of the following

techniques: informal interviews, structured interviews, walkthroughs,

task analyses, observations of operator performance in the control room

and detailed analyses of operator errors on near mishaps (critical-

incident technique).

The foregoing ef forts will serve as the basis for backfit or redesign

requirements. The standards presented in this document are then applied

in attempting to meet identified requirements. A half or full-scale

mockup of the existing configuration at this point becomes a highly

useful tool for developing and evaluating detailed enhancement designs.

The mockup can be developed using existing drawings of "as is" panel
configurations , as available, or by means of photographic representa-

tions of existing configurations.

When detailed enhancements and modifications are implemented on a trial

basis on the mockup it is necessary to conduct a redesign verification

before the proposed changes are implemented in the control room. A

redesign verification program should include engineering design reviews,

operator reviews, and human factors reviews to ensure that proposed

backfits will not be counterproductive.

After the proposed enhancements are verified they should be implemented
in the control room in a manner and at a time that least di.srupts

ongoing control room operations. Concurrent with planning for control

room backfits, attention should be given to ensuring that operating

procedures and operator training programs are updated to coincide with
changes made in the control room.

1-3
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2. PANEL LAYOUT

2.1 GENERAL OBJECTIVE
.

Control panels should be designed so that the relationships between
control and display elements are logical and are made explicit to the

operator. Human engineered control panel arrangements provide the

following advantages:

'

l. Minimize operator training cine.
:
,

2. Minimize probability of control misidentification or of reading the

wrong display.
i

3. Increase comprehension of system interrelationships, especially'

during stressful periods.4

4. Decrease time required . for correctly diagnosing system anomalies
and for making appropriate corrective responses.

", .

i

2.2 PANEL LAYOUT PRINCIPLES

t

; A well designed control panel should observe the following principles:

l'
s

1. Sequential Activities - Where controls and displays are addressed

| in a fixed sequence of operations, they should be arranged from

left-to-right or top-to-bottom in the required sequence.

|
.

2. Importance and Frequency-Of-Use Where practical, the most-

| important and the most frequently used panel elements should be

| given preferential treatment in terms of reach and visual access.
;

! .
'

3. Right-Hand Operation - Since 90% of the operators are right-handed,
i controls requiring a high degree of manual dexterity should be

located for right-hand operation as the operators address the

; g panels.

I 2-1
i
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,m
\ Functionally related groupings of panel

{
4. Functional Grouping -

elements should be provided to permit an understanding of

control-display interrelationships. Mirror-imaging of functional
.

groups should not be used, and any recurring functional groups

should be replicated.

5. Mimic Arrangements - The interrelationships between panel elements

can sometimes be made explicit by adding graphics to show system

components, flow paths, and control-display associations.

In considering -the foregoing panel layout principles for enhancement

purposes, it is important to note that there will be very limited

opportunities for changing the location of existing panel components.

The cost of moving components is very high considering the associated

documentation factors. Furthermore, overall system reliability may be

compromised when it is necessary to disrupt and reconfigure associated
circuitry. Consequently, the layout principles described above must

p generally be superimposed on existing panel arrangements. These

limitations do not permit us, for example, to reorganize panels to

further right-handed operations. However, it is of ten possible to add

markings to the panels to highlight functional groupings, to provide

mimic flows, and to add cues as to the appropriate sequence of control

operations.

2.3 ENHANCEMENT STANDARDS AND IMPLEMENTATION GUIDELINES

The sequential steps required to enhance control panel layouts are as
follows:

In conjunction with control room operators, develop an1. Analyses -

in-depth understanding of the normal and emergency task sequences

p,er'ormed on the panel in question.

2. Operating Expertence - Review past operating experience with the

panel by interviewing operators regarding .oparating difficulties,|

near mishaps, and LERs. Training instructors, as available, can

2-2
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) also offer important insights into the problems experienced byg
-

trainees with respect to the panel under scrutiny.

.

3. Select Applicable Panel Layout Enhancement Approach - Based on the

present arrangement of panel elements and the nature of required
operator tasks, determine whether a mimic presentation or

functional. demarcation approach can be applied for enhancement
purposes. Operators generally prefer mimic arrangements where
possible. However, when the original layout is too compact or
where a more or less random presentation of panel elements is
offered, or where there are multiple alternative paths, a mimic

* might prove overly complex or convoluted to be of any real value.
In such cases, functional demarcation may offer the best prospect
for enhancement.

4. Functional Demarcation Methods Based on the analysis of panel-

element inter-relacionships (Step 1 above) determine logical major
O system groupings, subpanel groupings, and further groupings within

subpanels. Use raised plastic blue lines to demarcate major _ system
groupings, e.g., RCIC, HPCI. Use automotive pinscriping (of the
same color), 1/4 inch wide, to demarcate subpanel areas. Further
demarcation lines within subpanel areas should be blue, 1/8 inch
automotive pinscriping. Figure 2-1 sununarizes these recommended

dimensions and gives an indication of major system, subpanel, and
within subpanel grouping criteria. Figures 2-2 and 2-3 show a

comparison of undemarcated and demarcated panel arrangements. Note

that the subpanel groupings are further set apart by angled, rather
than squared, corners. In comparing Figures 2-2 and 2-3 also note
that a hierarchical labeling scheme (as described in Section 6)
complements the functional demarcation enhancement approach.

5. Mimic Layout Methods Based on the analysis of panel inter--

relationships and operator tasks (Step 1 above) ~ establish primary
and secondary flow paths and the sequence of operator actions for
all modes of operation. First connect panel elements relating to

the primary flow path with lines constructed by use of 3/16 inch
automotive pinscriping. Then connect secondary or bypass flow

2-3
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g paths with narrower lines; 1/8 inch automotive pinstriping. Employ
color coding of lines in accordance with coding conventions offered

in Table 2.1 (observe the different conventions used for the
.

electrical buses, panel VBD-C) . To further differentiate primary

and secondary paths, primary flow path lines should have a 1/8"

dashed line running along the center of the 3/16 inch pinscriping.
This dashed line should be of contrasting color, e.g., white dashes

on red or dark blue dashes on light blue lines.

Avoid overlapping mimic lines. Flow directions should be clearly

indicated by distinctive arrow heads. Label origin and terminal

points of the mimic. Use graphic symbols to represent system

components, where space permits, that are readily understood by

operators and conform to standard symbols used on P&lDs. Figure

2-4 illustrates the mimics conventions described above.,

6. Miscellaneous Cueing Techniques - where the existing organization

O) of panel elements does not permit effective functional demarcation('''
or mimic arrangements without excessive relocation of panel

elements, other cueing approaches may be applied as expedients.

For example, p rominent numerals can be affixed to controls to

indicate the sequu ce of required operator responses. Where

alternative response patterns may exist in relation to a given

panel arrangement, the numerals can be color coded to distinguish
the alternate response modes. This color coding can be extended to
control knobs and the bezels of associated displays. Such

approaches are not as effective as functional demarcation or mimic

techniques and should only be employed as a last resort.

.

O"%
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TABLE 2-1
s/

,

COLOR CODING CONVENTIONS FOR MIMICS
.

System Color Convention

Demarcation Lines Dark Blue

Steam Lines Red

Primary Flow Path Light Blue with Thin Dark Blue
Dashed Lines

Test Lines Light Blue, Same Thickness as
Primary Fach .

Min. Flow Bypass Lines Light Blue Thin Lines
,

Nitrogen Lines Yellow

Air Lines Light Brown

.
RHR SDC Mode of Operation Dark Brown

J -

RHR Pool Cooling Dark Creen

RHR Torus & DW Sprays Yellowish Green

System (Electrical Buses) Color Convention

345 KV offsite Switch Yard Black-

to Normal Station Service
Transformer

161 KV Line To 4160V Creen-

Startup Station Transformer

69 KV Critical Bus To 4160 V Red-

Emergency Station Service
Transformer

Normal Power Supply To Light Brown-

S,tation & D/G,,

( 2-8
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2.4 REFERENCES,

Further data relating to panel layout enhancements is available in the
*

following references:
1

1. .NUREG-0700, Guidelines For Control' Room Design Reviews, Nuclear

Regulatory Conunission, August 1981.
;

2. EPRI NP-2411, Human Engineering Guide for Enhancing Nuclear Control

Rooms, May 1982.

3. EPRI NP-3659. Human Factors Guide for Nuclear Power Plant Control
Room Development August 1984,

,

a

4. EPRI.NP-1118, Human Factors Methods'for Nitclear Control Room Design

Vol.I: Human Factors Enhancement ' of Existing Nuclear Control,' , -

Rooms Nov.1979.
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3. CONTROLS
v

3.1 GENERAL OBJECTIVE
.

All controle should ensure ease of operation and should be suitable for

operator' use in the control room. Each control should be the

appropriate type for' the function it performs. Controls should be

selected, coded, located, and guarded in a manner that minimizes the

possibilities for accidental or inadvertant operation.

3.2 CONTROL DESIGN PRINCIPLES

The following design principles permit operators to manipulate the

controls with minimum operator errors. The selection of controls should

consider the following factors:

1. Direction Of Movement . To minimize operator error, control

movements shall conform to the following population stereotypes:

Component Function Control Action
,

A. ' Pump & Fans Start Right, Clockwise
Auto, Normal Center

,

Stop Left Counterclockwise |
Pull to lock Extreme left counter-

'

clockwise and pull out

B. Valve & Dampers Open Right, Clockwise
Normal - Center
Auto Center
close Left, Counterclockwise

C. Circuit Breakers Close Right, Clockwise
Auto, Normal Center
Trip Left, Counterclockwise
Pull to lock Extreme left counter-

clockwise and pull out

D. Centrol Rod Drive In Up
Position Out Down

k 3-1
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2. Actuation Force - All controls should be provided with resistance

(e.g., friction or spring - loaded, so that distinct or sustained

effort is required for actuation. However, actuation force should
.

not cause operator discomfort or prompt the use of " cheaters."

3. Durability - Controls should be sufficiently rugged to withstand

nomal use. Each control should retain its appearance, feel, and

functional characteristics during its service life. Controls
should not develop internal looseness, binding or backlash.

4. Coding Of Controls - The use of coding methods (e.g., color, size

and shape) should be governed by the relative advantages and

disadvantage of each type of coding. For example, size and

location coding may improve visual identification, yet may also

require extra board space. When coding is used to differentiate

among controls, application of the coding should be uniform

throughout the control room. Shape coding is the preferred coding

h method.
G

5. Control Visibility - The control pointer should be clearly visible

to the operator from his normal operating position. Similarly, the

label which identifies the control and control option labels should

be easily readable from the normal operating position.

6. Preventing Accidental Activation - Controls should be located and

oriented so that the operator is not likely to strike or move them

accidently in any sequence of control movements. Accidental
activitation of controls should be minimized by one or more of the

following methods:

A. Controls may be recessed, shielded, or otherwise surrounded by
physical barrers. The control shall be entirely contained

,
'

within the barrier.

Ob
3-2
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(v) B. ' Controls may be covered or guarded with movable (e.g. , hinged)

barriers. kten the guard is in the open position, it shall

not interfere with the operation of the guarded control or
.

other adjacent controls. Safety or lock wires shall not be

used.

C. Controls may be provided with interlocks which require an

extra movement (e.g., pull-to-lock) or prior operation of a

related or locking control.

D. hten a strict sequential activation is necessary, controls

should be provided with locks to prevent the controls from

passing through a position. Further movement shall require a
new control action.

7. Securing Against Activiation By Unauthorized Personnel Key--

operated controls should be used when system requirements dictate

that the function being controlled should be secured against

activation by unauthorized personnel. Key-operated switches should
not be used solely as a means of' shape coding.

To ensure that the operator8. Indication of Control Activation -

knows that a control has been activitated, a positive indication

should be provided. This could be in the form of snap feel, an

audible click or an integral light for pushbutton controls. For

rotating switches, a position indication should be provided in the

form of a pointer feature.

9. Control Operation Characteristics - The operational characteristics

of controls should be made obvious to operators. For example,

selector knobs for spring-loaded momentary contacts should be

djfferentiated from those associated with fixed - detent selector
switches. Similarly, pushbutton indicators should be

differentiated from simple indicators with no control features.

(
3-3'
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t, j 10. Standarized Control Option Placement - The arrangement of control '

v
options should be logical and consistent from control to control.

For exampla, the Auto position should consistently be at the 12
.

o' clock position and CLOSE/0 PEN options should consistently be
left-to-right.

3.3 ENHANCEMENT STANDARDS AND IMPLEMENTATION CUIDELINES

1. Control Coding - Shape coding conventions were established in the
original design of the control boards. Existing conventions are

summarized in Table 3-1. Each panel should be reviewed to ensure

that- the original shape coding conventions are being observed

consistently. In reviewing the shape coding conventions provided
in Table 3-1 it is apparent that controls can be further

differentiated. Pistol grip controls are used for both pumps and

seal-in valves. Similarly, small rotary selectors are not coded to

differentiate pumps and values. Also, spring return controls are

not identified in contrast with fixed-position controls. Conse-

quently, the original control coding scheme should be elaborated to

make further distinctions between controls. Table 3-1 includes an
enhancement column which indicates supplementary color and labeling

cues to further differentiate controls.

2. Guard Rail - A guard rail to the edge of the apron section of

primary consoles should be added to minimize opportunities for

accidentally disturbing control settings for controls near the edge,

of the apron.

3. Guard Critical Controls Review the importance of individual-

controls on a panel-by-panel basis and add protective covers over

controls that warrant special protection. Where added protective
features would unduly slow down operator response, critical

controls should be highlighted by means of red demarcation lines,

oversized white-on-red labels, and a red pushbutton collar or

control knob (see Figure 3-1).

3-4
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Table 3-1
b

CONTROL CODING
.

.

Present Coding of
Control Type System Components Enhancement

Pistol Grip o Pumps o Add white 1/2 inch
o Fans tape band to pump
o Circuit Breakers controls as follows:
o Seal-in Valves

i FA o
b

yellow band,

Star Shape Knob o Electronic Voltage o Replace star knob with
Regulator yellow banded pistol

o Selector Switch for grip for DEH Pumps
ammeters and volt- o Use oval, fluted knob
meters, for RX Inboard Injection

o DEH Pumps Throttle valve

p o RX Inboard Injection o Use pistol grip for
i Valves (Both Seal- Seal-in-Inboardr

in and throttle Injection Valve

Oval Fluted o Throttle Valves
Knob

Metal Gold Key- o RX Mode Switch o Place yellow cape band
Lock pistol grip o SLC pumps & Sys C/S across shank of pistol

o REC /SW System grip for pump control
Crosstie

o 345 KV Circuit
Breaker Close
Permissive

Round Pushbuttons o Annunciator Controls
o Logic trips and

resets
o Test Circuits

.

3-5
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{ Table 3-1 (CONT'D)
IN

CONTROL CODING
.

.

Present Coding of
Control Type System Components Enhancement *

Square Pushbuttons o DEH Controls o If square pushbuttons
o SRM/IRM Controls and and square indicator

Control Rod Select lights are both used
Matrix and can be confused,

code pushbuttons as
follows:

l[L :)

Keylock Switches o Seal-in 2 position o Provide a locked cabinet
switches for valves for storing keys when

o 3 position for not in use.
containment spray
control

o DEH overspeed trip
testg'

o Scram bypasses

Small Rotary o Small pumps o Provide white collar for
Selector switches o Valves - seal-in and pumps
2 or 3 positions spring return c Add MOM (momentary)

o Selector switches label notation for
o Relief Values spring-return controls,

o Isolation Logic Resets
o Annunciator Psnel

Bypasses

Large Rotary o Drawer Function
Selector o Tip Indexes /APRM,
Switches LPRM's

o IRM Ranges
o Main Turbine Super-

virosy Panel
o Process Controllers

.
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Table 3-1 (CONT'D)
<

;

; CONTROL CODING -
!

-,

$ Present Coding of
j Control Type System Components Enhancement ','

I

j Toggle Switches o Power on/Off
o Turbine Supervisory

Panel-vibrations9

o Dahl Controllers
* for RX feedwater '

* ,

pumps
o RPIS

:
' (
) Oval Knobs o Electrical Lockout ,
" Devices: |

3 - RFPs
; - Main Generator

- 345 KV
- 4160 V

:
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FIGURE 3-1. HIGHLIGHTING OF CRITICAL CONTROLS USING |
'

RED DE'4ARCATION BOARDER, WHITE-ON-RED
LABEL, AND A RED COLOR ON THE PUSHBUTTON.
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O 4. VISUAL DISPLAYS
\
k

4.1 GENERAL OBJECTIVE -

.

Displays should be selected, located, and formatted to permit error-free
interpretation to the required level of accuracy and within the operator
response time limits imposed by the system.

4.2 VISUAL DISPLAY DESIGN PRINCIPLES

1. Usability of Quantitative Display Values Scale units should be-

consistent with the degree of precision needed by the operator.

Scale range should span the expected range of operational

parameters. Displays should indicate values in a form innsediately
usable by the operator without requiring time-consuming or error-

inducing conversions.

2. Unnecessary Information - Unnecessary information should be avoided
'

since it serves as visual clutter that may be distracting.

3. Readability - Scale characters should be of a size and style to

promote readability from the operator's viewing position.

Character height should be a minimum of 0.004 x viewing distance

and preferably 0.006 x viewing distance. Good contrast between
numerals, markings, pointer and background should be provided

(preferably black and white). Scale characters and spacing should
observe the dimensions for characters presented in Section 6.

4. Scale Markings - Scale markings for meters and chart recorders
should normally contain major, minor, and intermediate graduations
of the dimensions shown in Figure 4-1; adjusted based on viewing
distance as shown in Figure 4-2. No more than nine graduations

should separate scale numerals. Major and minor graduations should
be used if there are up to four graduations between numerals. If

there are five or more graduations, then major, intermediate and

g minor graduations should be used.
N
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FIGURT. 4-2. SCALE MARKING DIMENSIONS FOR VARIOUS
VIEWING DISTANCES
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O
/ T 5. Scale Progression - Scale numeral values should be in units of 1,
1 /W 2, 5, or mutiples of 10 for large numerical values. Where small

numerical values are needed, use of a division factor of 10 should -

.

be considered to eliminate decimal values. Where small numerical
values are needed, it is acceptable to use decimal values, e.g.,

.1, .2, .3... or .02, .04, .06.... However, for very small values
where more than one zero is required af ter the decimal point, a
scale multiplier should be provided on the scale, e.g., 1/1000.
Avoid progressions such as 3,6,9,12 etc or 6.12,18,24, etc.

Logarithmic and multiscale displays should be avoided when I

possible.
6. Scale Compatibility When two or more displays of the same-

parameter are to be read comparatively by the operator, the ucales
should be identical.

7. Scale Directionality - Scale progressions on circular meters should
be oriented so that a clockwise movement of the pointer produces an
increase in values. For linear scales, an upward pointer movement
(vertical scales) or a rightward movement (horizontal scales)

v should produce an increase in values (Refer to Figure 4-3).
8. Pointer - Scale Relationship The pointer tip should extend to-

within about 1/16 inch of the smallest graduation marks on the

scale and preferably should avoid overlapping numerals. The

pointer should be mounted in a plane that is flush with or close to
that of the scale so as to avoid or minimize parallax reading

errors.

9. Scale Banding - Meter and recorder scales should be color banded to -

provide the operator an indication of normal, marginal and out-of-
tolerance conditions.

10. Indicator Light Availability Indicator reliability should be-

insured by means of dual lamp or dual filament bulbs, or lamp test
features. The intensity of the lamps should be such that actuated

and deactuated states can be easily differentiated under prevailing
lighting conditions. the illuminated indicator should be at least

10% greater in light intensity than its background.

(qv) 4-3



11. Positive Indications The absence' of a light (negative indica--

tions) .should not be ' intended to convey important information to
operators. Positive indications of system status should be -

,

provided.

12. Servicina Displays Displays should be designed for ease of-

servicing:

Replacement of lamps without the necessity of special toolso

Correct and easy replacement of chart recorder papero

o Ease of inking chart recorders

Ready availability of expendibles used for servicing displayso

13. Display Units - Scale units should be provided on meters and chart
recorder scales. These units should match those called out in
procedures.

14. Indication of Display Failure When a meter or chart recorder-

fails, the inoperative status of the device should be apparent to
the operator, e.g., off-scale pointer position rather than failure

in a normal reading scale zone.

4.3 ENHANCEMENT STANDARDS AND IMPLEMENTATION CUIDELINES

Based on task analysis methodology the informational needs of operators
should initially be determined. The required scale range, required

accuracy of reading, and available operator response time will serve as
the basis for enhancing the existing display system. These analyses
should also define normal and abnormal scale range zones for specific
parameters that are displayed. With this foundation, the following-

enhancements should be instituted

.

1. Replace Inadequate Meter Scales - New meter scales should be

procured in cases where the following deficiencies are noted:

4-4
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; o Improper scale range,

o Improper design of major, intermediate, and minor
graduation markings -

o Improperly sized numerals and markings for actual

operator reading distances

o Improper scale progressions
o Incompatible scales for meters that should be read

comparatively
o Scales that require conversions, i.e. do not permit

direct readings, e.g., percentage scales often fall in

this category.
o Scales with improper directionality, e.g., increase in

value from top-to-bottom
o Scales where there is inadequate contrast between scale

markings and background.

Replacement scales should be patterned on the design

principles provided in Section 4.2 above. Figure 4-3 provides
V examples of well designed meter scales that should serve as

models for enhancement purposes.

2. Review Operator Mods To Scales Some scales have been-

modified by operators or technicians. These mods should be
reviewed for conformance with the design principles provided
in Section 4.2. Where deviations from human engineering
design principles exist, these scales should be replaced.

3. Color Banding - Scales for meters and chart recorders (where
appropriate) should be color banded with a green band to

indicate the normal operating zone. The coding material

should be of a light green transparent material affixed

directly to the scale or a painted green band adjacent to the,

scale range, depending on the existing meter or recorder

design. Flanking this green band, red arrows should be placed

4
to indicate " entry to emergency" conditions. Figure 4-4

( illustrates the convention to be followed.
4-5
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4. Indicator Light Availability Addition of dual lamp-

redundancy or lamp test features on a retrofit basis is not

practical considering the potential impact on circuitry ',
reliability. Dual filament lamps, if available and compatible
with existing indicator devices, should be employed. If this

is not possible, a rigorous (once per shif t) surveillance of

all displays should be conducted to detect expended lamps.
These lamps should be replaced with aged lamps, to eliminate
" infant mortality" problems.

5. Negative Indications - Where the absence of an indication is
'

used to convey important information, positive indications

should be added to the panels. For example, if VALVE OPEN/
CLOSED status is to be displayed, a positive indication for

both the OPEN and CLOSED status is needed. It is not

sufficient to merely display the OPEN condition based on the
assumption that if the OPEN light is off then the valve must

be closed.
v

6. Display Units - Where lacking, display units should be noted
on scales. These units should be identical to those referred

to in procedurer. Where scale space is limited, special unit

labels should be added to the face of meter or recorder, or

units should be incorporated in the identifying labels.

.

h
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}' 5. CONTROL - DISPLAY INTEGRATION
'

, .

5.1 GENERAL OBJECTIVES I-

,

Controls and their associated displays should be so arranged that
operators can readily and accurately perceive relationships between
control actions and display feedback of system response.

1

5.2 CONTROL-DISPLAY INTEGRATION PRINCIPLESJ

!

The following guidelines permit operators to manipulate controls in a! '

manner that does not compromise the readout of associated dirplays:
<

,

'

1. A visual display that will be monitored for feedback during its >

] associated control asnipulation should be located sufficiently
] close to the control so that the operator can read it clearly and
; without parallax from the required control operation position.
| Displays associated with controls should not be separated to the
'

extent that reading accuracy is compromised or to require two
operators; one for control manipulation and the other for display'

reading.

.

2. Controls and their associated displays should be orsanized so that
| the operator's hand does not overlap and obscure the display during
j control manipulation.
f

3. Associations between related controls and displays should be made
! manifest to operators by means of such techniques as: panel

location, panel arrangement (functional demarcation or mimics),,

labeling and coding.

! 4. Cogtrols should generally be centered .below their associated '

tdisplays. ilhare this is not possible, controls should be mounted
r

to the right of associated displays.
r
!

i
t

'
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5. Were there is a normal order of' sequential control actuations, the

controls should be arranged for. use in a left-to-right or

top-to-bottom sec,uence. ,'

6. Were multiple displays are affacted by a single control, the

control should be centered below the display grouping and the

control options should be organized to match the sequence of

displays. Control position labels should match display labels.

7. Reisted displays should be organized in the normal or prescribed

viewing sequence, where a fixed or preferred sequence exists.

Displays should be arranged in a left-to-right order or

top-to-bottom to match the arrangement of related controls.

8. Arrangements of functionally similar controls and displays that are

repeated from one panel to another should be consistent.

9. Display responses to control movements should be consistent,
U predictable, and compatible with the operator's expectations. For

example, rotary controls should tur.t clockwise to cause an increase
in parameter value. If the corresponding display is a circular

meter, the pointer should move clockwise to correspond to the

increase in parameter value. If the corresponding display is a

linear, vertical meter, the pointer should move from bottom-to-top

to indicate an increase in value.

5.3 ENHANCEMENT STANDARDS AND IMPLEMENTATION GUIDELINES

The control-display integration principles described above should be

applied in the design of new panels or consoles addeo to the control,

room. For panel enhancement purposes, application of these principles

on a rperofit basis may involve unacceptable rearrangements of control
panel elements and associated circuitry modifications. For example, it

i
\
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may not be practical to reposition controls on the apron section of a
V

'

console so that they are always directly below their associated

indicators due to the lack of available spara panel space or because tha -

existing functional. logic of the present arrangement might be com-
promised.

Given these limitations to a complete reworking of existing panels,
there are measures that can readily be implemented to enhance

control-display integration aspects of existing panels. The following
options are available:

1. Association 1.ines Where the relationship between a control and-

its associated feedback displays is not clear from positional

relationships, as shown in Figure 5-1, then appropriate association
lines should be provided using 1/8th inch blue auteuotive

pinscriping as illustrated in Figure 5-2. This approach applies
when controls and related displays are in the same area.

2. Functional Demarcation and Hierarchical Labeling - Where controls

are generally located on the apron section of the consore and

associated displays are segregated on the vertical section of the

console, functional demarcation coupled with hierarchical latseling
may best allow the operator to make timely and correct associations
between related, disassociated panel elements. Figure 5-3 provides
a line drawing of a panel where controls are not organized directly

'

below their respective displays. Figures 5-4 and 5-5 provide two

alternate means for heightening the correct association of controls
and displays without moving panel elements. Since the "A" control

elements are not below the "A" indicators it is possible to

misassociate controls and displays in the original undemarcated

configuration (Figure 5-3). While the enhancements offered as

Figures 5-4 and 5-5 may appear somewhat ungainly, a total redesign
of the panel, as illustrated in Figure 5-6, would be required to

provide an optimal solution.

x
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3. Color Coding - Color can be used to convey the association between
related groupings of controls and corresponding displays. Several
color coding approaches are possible. The borders used for -

_

functional demarcation purposes can be color coded to promote the
correct associations. Figure 5-7 shows the application of color

coded functional demarcation lines for control and related display
groupings.

A variation of this technique is the so-called " paint patch"

approach. This involves the use of painted sections of the

background panel surface to designate groups of controls and

displays. Matching paint patches identify the appropriate

associations as illustrated in Figure 5-8.

A third color coding approach involves matching colors for display.
bezels and control escuccheons or knobs. This approach is

illustrated in Figure 5-9.

rh
Color coding for the purposes outlined above should be used

sparingly and judiciously. Such coding must also be compatible
with other color coding practices described in Section 7. Where

color coding is overused, it is easy to introduce excessive visual
clutter.

4. Miscellaneous Cues Alphanumeric codes have been developed and-

applied to promote control-display associations where there is no
geographical correspondence between the location of controls and

associated displays. Such areas can be integrated into panel
! element labels. For example, controls designated A.B.C would have

corresponding indicators labeled A,B,C as illustrated in Figure

5-10. Such cues are relatively simple to employ but are less

preferable than the other approaches outlined above since they do
not enhance operat.or response time. In addition to showing

O
i 4
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. m
correspondence between controls and displays, the A,B,C sequence
should reflect the order of operation and viewing, where

applicable.
.

5. Functionally Similar Control and Display Grouping Consistency -

Where arrangements of functionally similar controls and displays

are repeated from one panel to another, the arrangement should be

consistent. For example, annunciator controls are repeated along

the control boards. The arrangement of SILENCE, ACKNOWLEDGE and

TEST pushbuttons should be consistent from location to location.

Where this is not the case, control shape coding may be employed if
rearrangement of discrepant arrangements is not possible.

6. Display Responses to Control Movements - The response of a display
to control movements should be consistent, predictable and

compatible with the operator's expectations. The following

control-display relationships should be observed:

O
V

Control Movement Associated Display Response

t

CLOCKWISE ROTATION o Vertical linear scales: Pointer moves up.

OF ROTARY CONTROL o Horizontal lines scales: Pointer moves to

right.

o r_ o Circular scales: pointer moves clockwise

o Digital displays: Values increase
-' ~~

FORWARD OR RIGHT o Vertical string of indicator lights:

MOVEMENT OF LINEAR Bottom-to-top actuation

CONTROLS o Horizontal string of indicator lights:

Left-to-right actuation

.

*

_
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6. LABELING

6.1 GENERAL OBJECTIVE
-

_I

; Labeling provides the infor:aation that allows for operator discrimina-

tion of required controls or ' displays, and the assurance that the<

correct action or display reading is being made. Controls, displays,j
-

ar.d any other items of equipment which must be located, identified, read
or maniculated shall be appropriately and clearly labeled to pernic

rapid and accurate human performance. Labels are generally used to:

1. Identify a specific control or display

'

2. Describe the function of a control or display

3. Describe the operation of a control
:

,
't

1 .

4. Describe relationships among controls and displays}

5. Provide information on hazards or special conditions

6.2 LABEL ENHANCEMENT PRINCIPLES
*

' A well designed labeling system should observe the following principles: *

'

:

1. Hierarchical Scheme - Should be used to reduce confusion, operator

I search time. and redundancy. Labels should be differentiated as !

follows: Major labels used to identify major systems, Subordinate

| labels used to identify subsystems or functional groups and

Component labels used to identify each discrete panel or e,onsole
;

element.

..
Labels should be normally placed consistently2. Label Placement -

above the panel element (s) they describe. Labels should be placed
near the items they identify, and should not appear on the control

: 6-1
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(V) itself when an a'djustment or uanipulation is required that causes
the operator's hand to obscure the label for an extended time

period. Adjacent component labels shall be separated by sufficient
.

space so as not to be read as one continuous label. Labels should

be durable and securely mounted to panels.

3. Label Orientation - Labels should normally be oriented horizontally
so that labels may be read quickly and easily from lef t-to-right.

Vertical orientation shall be used only when space is limited.

Curved patterns of labeling should be avoided.

4. Label Visibiliev - Labels should not obscure any other information

source, and should not be covered or obscured by other components
in the equipment assembly, e.g., tags.

Labels should be cuarly visible to the operator during control

operation. Administrative procedures should be in place for the

periodic cleaning of labels to ensure proper contrast between label

characters and their background.

5. Label Content - Labels should describe the primary function of the

. equipment item. If needed for clarity.or to facilitate operations,

secondary information should also be described, e.g., equipment

component number-letter designation, power source, etc.

Words employed in the label should express what action is intended.

Instructions shall be clear and direct. Unusual technical terms

should be avoided, and words should be spelled correctly. Brevity

should not be used if the results are unfamiliar to the operators.

Words on labels should be concise and still convey the intended

meaning.

.

Labels should be consistent across pieces of equipment in their

words, acronyms, abbreviations, and part/ system numbers.

C
6-2
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Functionally grouped controls and displays should be identified

through summary labeling located above the cluster of related panel
components.

.

Control positions should be labeled at all discrete functional

positions, and direction of motion (increase or decrease) should be

identified for continuous motion rotary controls. Each control

position should be visible to the operator during operation of the

centrol.

Access openings used by the operators should be labeled to identify

the function of items accessible through it. All danger, warning,

and safety instruction labels should be in accordance with

appropriate safety standards.

Abstract symbols should be used only if they have a conunonly

accepted meaning for all intended users (e.g.,%). Roman numerals

should be avoided.

6. Label Readability - The speed and accuracy of human performance in

identifying control / displays is influenced by the style and size of

characters used for label lettering. Labeling should conform to the

following criteria:

A. Character height should subtend a visual angle of 15 minutes

as a minimum, or 0.004 X viewing distance. A visual angle of

20 minutes, or .006 viewing distance, is preferred.

B. Letter height should be identical for all labels within the same

hierarchical level, based on maximum viewing distance.

C To ensure adequate contrast and prevent loss of readabilityg
because of dirt, dark characters on a light background are

preferred.

i
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D. If colored' print is used for coding purposes, it should
conform to the established color scheme for the control room.
Colors should be chosen for maximum contrast against the lab'el

.

background. Table 6-1 gives the legibility ratings for

various combinations of letter and background colors.

E. Labels should be prepared in capital letters and the design of
lotters and numerals should be simple, without flourishes or

serifs.

F. Character width-to-height ratio should be between 1:1 and 3:5.

Numeral width-to-height ratio should be 3:5 except for the

numeral "4", which should be one stroke width wider. and the
numeral "1". which should be one stroke in width.

G. Stroke width-to-character height ratio should be between 1:6 and

1:8. .

H. The minimum space between characters should be one stroke width.

I. The minimum space between words should be one character width.

J. The- minimum space between lines should be one-half of the

character height.

6.3 LABELING STANDARDS AND IMPLEMENTATION GUIDELINES

There are practical limits to the extent that the overall labeling

scheme in the control room can be modified. Consequently, not all of

the label design principles described above are generally applicab.le for
i

enhancement purposes. They may, however, be applicable in procuring or

develoying new control room equipment. To remove all existing console

labeling would cause considerable damage to the surface paint on the
consoles. Repainting operational control boards is no easy task.

!
i
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O
TABLE 6-1

.

RELATIVE LEGIBILITY FOR VARIOUS COMBINATIONS
,

OF LETTER AND BACKGROUND COLORS

4

I

Legibility Rating Color Combination
,
,

Very good Black letters on white background * .

1

+ Good Black on yellow
,

Dark blue.on white
I

Grass green on white

(
Fair Red on white

Red on yellow
! White on black
i

Poor Green on red

Red on green

Orange on black ,

Orange on white
|
,

!

* NOTE: White letters on a black background also provide very good
contrast if the white characters are kept free of dirt and,.

,

dust.

. 6-5
!

<

+v-v ---,.-..-v,,.--.,,y y- 2-m .--,y,v,.y-, ,. ,,---.,--_...-m .. , , . . , , . _ - . - - ..,_. ,,- , _ _ , _ . - - - . , . - - - . . - - . _ _ - - . - - -



f'

Similarly, operators accustomed to pre sent la' bel locations (below
displays and above controls) would have a difficult adj ustment to make
if labels were repositioned for consistent placement above both controls

~

and displays. Finally, . a " pure" size-graduated, hierarchical labeling
scheme as shown in Figure 6-1 cannot be effected without a complete
redesign of the present labeling scheme. Given these limitations, the

following enhancement practices should be implemented:

1. Label Meaning Review labeling on a _ panal-by-panel basis with-

operators to ensure that a common understanding exists with regard
to label meaning. Where ambiguities exist, replace confursing

labels with clearly understood labels. I
* ~

2. Abbreviations - Review label abbreviations to ensure consistency

and clarity of meaning. Attachment 1 provides a list of standard

abbreviations. Replace labels with discrepant or confusing

abbreviations,

i

' 3. Label Contrast - Institute periodic reviews of label contrast since1

{
existing white-on-black labels have a tendency to accumulate dirt

and grime if good house-keeping practices are not observed. Labels

that were not properly engraved to reveal sharp, white characters

should be replaced. Also investigate the option of white filler

for engraved labels that lack sufficient contrast.

1 4. Summarv Labeling - While it may not be practical to institute a

fully hierarchical labeling scheme, as shown in Figure 6-1, at a

minimum summary labels can be provided to identify major console or
panel segment and subpanel groupings of functionally related panel
components. Observe the recommended character dimensions shown in
Figure 6-2. The labeling enhancement approach for backpanel VBD-S,

shown as Figure 6-2, illustrates the preservation of existing

labeling coupled with the addition of summary console and subpanel
labeling.

6-6
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'
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Tnai= 4 reain e in. ie ic. io

8 G S S,,
Label Designation Location

1. System / workstation label Centered neer top edge of panel

2. Subsystem /functionel label Centered near top of subsection

1 Component label Above component display or control

4. Control position Indicator Near control

. FIGURE 6-1. HIERARCHICAL LABELING SCHEME AND LABEL LOCATION.
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FIGURE 6-2. LABELING DIMENSIONS
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:

5. Label Placement - Follow a consistent label placement rule. This
relieves . operators from uncertainty about which instrument a

particular label identifies. To provide conforalty in the control
~

room, labels should always be placed below displays and above

controls.

'

6. Review and Replace Informal Labeling - When needed information is

lacking, operators tend to add informal labels and data to the

boards. Such informal additions should be reviewed and replaced
with formal labeling and placards consistent with the general

labeling scheme of the control room.,

.
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-Q 7. COLOR CODING

7.1 GENERAL OBJECTIVE
.

Color coding can effectively supplement the labeling system by providing
the operator with easily discriminable information. Color coding should

be applied to indicators, annunciators, labels, mimics, CRT displays,

and controls in a consistent manner that adds to the operator's

understanding of the control boards and avoids visual clutter or

" Christmas Tree" effects.

7.2 COLOR CODING PRINCIPLES

1. Consistency of Meaning - The meaning assigred to particular coding |

colors in the control room should ideally be consistent throughout

the control room, i.e., red should have the same meaning on

indicators, annunciators, CRT displays, mimics and labels.

b
'2. Number of Colors Used For Coding - The number of colors used for

coding purposes should be kept to the minimum needed for providing
sufficient information. This number should not exceed eleven.

3. Meaning of Colore Colors have assumed special associations in-

.ifferent contexts. For example, red for "stop" and green for "go"

is universally observed in traffic systems. In military and space

system workstations red is assigned to NO-CO, unsafe or dangerous

conditions, green is reserved for safe, normal, or GO status. In

the power industry, red indicators signify an activated or flow

condition while green indicators are used to denote a no-flow or

deactivated state. Regardless of the specific meanings assigned to

colors, color coding conventions should be established and applied

c,onsistently within a given context.

4.* Colors Selected For Coding Purpose - Code colors should be readily

distinguishable, one f rom another. it should also be recognized

that a segment of our population has color vision deficiencies.

Table 7-1 lists 22 colors of maximum contrast with each other. The

7-1
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p
q first nine colors have been selected to yield maximum contrast for

red-green deficient as well as normal color observers.

.

7.3 ENHANCEMENT STANDARDS AND IMPLEMENTATION GUIDELINES

The major problem faced by power plants in the area of color coding is

that many inconsistencies were built into the originally designed

control rooms. These inconsistencies cannot readily or completely be

resolved on an enhancement or backfit basis. For example, the red / green
code for indicator lights on t'.e boards is at odds with the color coding

for annunciators, the color coding of labeling, and vendor supplied
*

off-the-shelf units. Consequently, red and green have many alternate

meanings in the control rooms. With the addition of the SPDS to the

control room there are further opportunities for color code

inconsistencies. While it is not possible to fully optimize the present

color coding schema, the following measures will enhance the boards:

p 1) Establish Present Color Usage Practices - The existing use of color

should be reviewed on a panel-by-panel basis. The meanings assign-
ed to the various functions should be analyzed for consistency and

adherence to initial design conventions. The additional needs of

operators for color coded information should be determined.

2) Color Coding Enhancements - Table 7-2 summarizes the current use
of color based on an initial survey and provides recommended

changes to present coding practices. For indicator lights, the use

of white, amber and blue . colors in the control room should be

standardized to indicate:

White: Normally illuminated, e.g., scram group A & B and Group

Isolation signals.

Amber: Indicate onset of abnormal states or events. These flag

the operator's attention to abnormalities, e.g., Relief

Valve Low Pressure, Low Reactor Level.

Blue: System's bypass, e.g., Radwaste Bypass, Local Control
Station Annunciators Eypassed.

s
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' TABLE 7-1

I
TWENTY-TWO COLORS OF MAXIMUM CONTRAST

ECC-NBS
Cole Serial General ECC-NBS Color- Munsell Renotation of
or Selection Color Centroid Name BCC-NBS Centroid

Number ?'a m e Number (Abbreviation) Color

1 white 263 white 2.5PB 9.5/0,2

2 black 267 black N 0.8/

3 yellow 82 v.Y 3.3Y 8.0/14.3
4 purple 218 s.P 8.5P 4.3/9.2

5 crarge 48 v.O 4.1YR 6.5/15.0

6 light blue 180 v.1.8 2.7PB 7.9/6'0

7 red ' 11 v.R 5.0R 3.9/15.4'

8 buff 90 gy.Y 4.4Y 7.2/3.8

9 gray 265 med.Gy 3.3GY 5.4/0.1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _

10 green 139 v.G 3.2G 4.9/11.1

11 purpiish pink 2 47 a.p.PK 5.6RP 6.3/9.0

12 blue 17 8 s.B 2.9PS 4.1/10.4

13 yellowish pink 26 s.y PK 8.4R 7.0/9.5

14 violet 207 s.V 0.2P 3.7/10.1

15 orange yellow 66 v.O Y 8.6YR 7.3/15.2

16 pwplish red 255 s.pR 7.3RP 4.4/11.4

17 greenish yellow 97 v.gY 9.1Y 8.2/12.0

18 reddish brown 40 s.rBr Q.3YR 3.1/9.9

19 yellow green 115 v.YG 5.4G Y 6.3/11.2

20 yellowish brown 75 deep yBr 8.8R 3.1/5.0

21 reddish orange 34 v.r0 9.8R 5.4/14.5

22 olive green 126 d.O!G 8.OGY 2.2/3.6

.

.

\'
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' TABLE 7-2

PRESENT COLOR USAGE AND ENHANCEMENT STANDAPDS

Component / Meaning Present Color Enhancement -

Indicator Lights:

o Valve'Open Red

o Pump On Red

o Motor Running Red

o Breaker Closed Red

o Start Red

o Override (Drywell Fan Coils) Red
,

o Instrumentation Red Amber
Upscale High Trip

o Valve Closed Green

% o Pump Off Green

o Motor Off Green

o Breaker Open Green

o Stop Green

o Valve in Transition Both Red & Green Adopt Both Red /
or Both Off Green Convention

For All Cases
o Local Control Station Blue

Annunciators Bypassed

o SRVs in Operation Blue White

o Low Pressure on ADS & Amber-
LLS Accumulators

, __ _
__

o Remote or Local Control of Amber
Generator Output Breakers

o liquip Valve Ready Amber White

o Electrical Trips White Light Provide Positive

(86 Lockout) Goes Off indication-Amber

O o Main Generator Output White Amber
Breakers Trip on
Electrical Fault

7-4
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d TABLE 7-2 (CONT'D)

PRESENT COLOR USAGE AND ENHANCEMENT STANDARDS

Component / Meaning g sent Color Enhancement *

Annunciators

t

o General Alarms & White
Advisory Information

o RPS Trip Alarms & Entry Red
To Emergency Per E0Ps

Alarms that Require Green Ambero
Operator Action To

; Prevent Onset Of Red
Alarms or Equipment
Failure

* Meters

o Scale Background; White
Except Yarway Green White

,

o Scale Banding: *-

- Normal Zone None Green
- Off-Normal None Red Arrow

Labels
;

o General Component White-on-Black

o Significant. Components White-on-Red
(Turbine Trip)1

,

o Special Instructions. White-on-Red
e.g., Ecttom of Scale
is 165" Above TAF.

o Cautions Black-on-Amber

o ESS Labels Black-on-Amber White-on-Black |
i White-on-Black

White-on-Red TBD

o Reset (For Loop A White-on-Red
Initiation Logic)

!

OO
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b
TABLE 7-2 (CONT'D)

PRESENT COLOR USAGE AND ENHANCEMENT STANDARDS
:
'

Component / Meaning Present Color Enhancement -

1

Functional Demarcation '

o Major System Divisions Blue4

o Annunciator Controls Orange
Groupings

o Critical Controls Red

.

Mimic Lines

See Section 2
.

Iags
.

o Danger Red-on-White<

Controls.

I

'
o Knobs Generally Black,

Silver, or Gold

Yellow Knobs
on Panel 9-3

-

t

I

!

n

4

O

1

j.

j 7-6
!

;

!
1
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1 8. ANNUNCIATOR WARNING SYSTEM
.

i 8.1 GENERAL OBJECTIVE
-

A well designed annunciator warning system should:
-

1

! o Alert the operator to abnormal, unsafe, or out-of-colerance plant'

.1

conditions in a timely f ashion allowing sufficient response timej

for remedial actions.

o Provide information to operators in a format that will. facilitate
' the correct diagnoses of off-normal events without creating a

sensory overload problem. -

"

o Avoid needless distractions or inefficiencies caused by false
,

annunciations, nuisance alarms, iJiegible window legends, or

excessive visual scanning or alarm silencing.
; -

8.2 ANNUNCIATOR WARNING SYSTEM DESIGN PRINCIPLES

<

An effective annunciator. warning system should have the following.

j attributes:

1. Set Points - The limits or set points for initiating alarms should

; be established in a manner that allows operators time to respond to
off-normal conditions before a serious problem develops. However,

,

the set points should not result in the frequent or excessive
i occurrence of alarms (termed " nuisance" alarms) that disrupt the
.

| operator's attention to his duties. Similarly, circuitry designs

shoul'd be such that false alarms are avoided.
|
,

2. Dark Board Concept - The annunciator system should normally be '

unilluminated or dark. When an alarm is generat.ed it should stand

out against the otherwise dark annunciator panels.4

,

t

i

;

4

! 8-1
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i
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( ) 3. General Alarms - Alarms that summarize a multitude of alarm
us-

conditions presented at local stations in the plant should be

avoided unless an auxiliary operator is permanently stationed at
.

the local panel or there is always sufficient time to dispatch an

auxiliary operator to the local station.

4. Shared Alarms -~ Annunciators with inputs from more than one plant
parameters should generally be avoided since they slow down

operator response until he determines the specific problem that

initiated the alarm. Similarly, HI/LO alerts on one window should
be avoided ' when it important to distinguish between HI/LO

conditions.

5. First-Out Annunciators The initiating event associated with-

automatic plant shutdowns should be displayed on a first-out

annunciator panel.

6. Prioritization - The numerous alarms presented in the control room

k# should be prioritized in terms of significance so that operators-

can differentiate between high priority alarms and general advisory

information. Priority coding is required to allow such

differentiations.

7. Alarm Detection - Auditory alarms should be readily discernable

above the ambient noise background (10db(A) above average) but not

jarring or annoying. Auditory alarms should be coded or

differentiated for different contexts, e.g., control console vs.

computer-generated alarms. Localization cues that direct the

operator's attention to the pertinent control console segment speed

operator responses.

Alarm displays should be located8. Location of Annunciators -

directly above related controls and displays on the control

console. They should be grouped logically,

p

8-2

- _ . __ _ _ _ . . . _ . __,. . - _ . . . - _ - -



, -

,.

/3
t,v) 9. Matrix Labeling Each annunciator matrix panel should have an-

identifying label. Each annunciator in a matrix should be

identifiable by means of an alphanumeric code on the vertical and
~

; horizontal axes of the matrix. This code should be correlated with
indexing for annunciator response procedures.

10. Lamp Replacement Operators should be provided means for safe-

access to annunciator lamps for replacement of expended lamps

precluding the possibility of f alling on the controls or stepping

on the apron section of the console. The. possibility for

inadvertently interchanging legend tiles should be eliminated.

11. Annunciator Readability Annunciator le5 ends should be readable-

from the console location where the acknowledge control is located.

Letter height should be at least .004 x viewing distance.

Lettering on all annunciators should be consistent in size and

style. (see Labeling Section 6 recommendations).

/
(s) 12. Alarm Legend Terminolog - Abbreviations and acronyms should be

standardized and they should match those used elsewhere in the

control room.

Distinctive audio and/or visual cues should be13. Cleared alarms -

provided to inform the operator that an alarm has been cleared.

14. - Annunciator Controls - Repetitive groups of annunciator controls

should be similarly arranged and functionally demarcated. Shape

coding should be considered for differentiating the ACKNOWLEDGE /
SILENCE control from others. Operators should be discouraged from

defeating the annunciator controls.s

The organization of annunciators15. Arrangement of Annunciators -

within a given matrix should be based on functional grouping and

demarcation principles as discussed in Section 2. Figure 8-1

illustrates functional demarcation and hierarchical labeling atp
applied in enhancing existing annunciator panels.

8-3
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) 8.3 ENHANCEMENT STANDARDS AND IMPLEMENTATION GUIDELINES;J

1. Eliminate False or Nuisance Alarms - Adjust limits or set points
.

for alarms that are constantly illuminated or which occur with

excessive frequency in an unwarranted manner. Limits should be

adjusted to provide a normally dark or unilluminated annunciator

matrix array. True alarms that are initiated should contrast well

against a dark panel.

2. Alarm Coding - Annunciator windows should be color coded according
to importance. The most significant alarms should be coded red.

Alarms of secondary importance should 'be coded amber (which is

clearly distinguishable f rom white). Alarm windows that provide

general advisory information should be white. If it is not

possible . co achieve the dark panel objective stated in (1) above,

constantly illuminated alarm indications should be coded green.

3. Alarm Specificity alarms with multiple inputs and ambiguous-

- legends (e.g., Pressure HI/LO) should be modified if operator

confusion or delays are caused. Separate alarm indications should

be provided to a level of specificity that avoids operator response

delays.

4. Matrix Labeling Label the horizontal and vertical axes of-

annunciator panels to facilitate identification of specific alarm

windows as ' illustrated in Figure 8-2. This identification scheme

should correlate with the indexing code for annunciator response

procedures. The annunciator location code should preferably be

alphanumerical. Combining letters and numbers prevents confusion

between' rows and columns.

gere existing procedures identify window locations by means of
numerical codes along both the vertical and horizontal axes, the

labeling shown as Figure 8.3 is required. This approach requires

m
8-5
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D
t careful training of operators to ensure that the first number of

,

each pair (1-1, 1-2, 1-3, etc. ) refers to the row and the second
,

| number designates columns location or vice versa. This less
4 -

preferred alarm location code avoids the necessity of modifying

: alarm designations in all existing procedures,

i ,

1

5. Annunciator Controls Where repetitive groups of annunciator-

controls are not organized in the same manner, shape coding is a

valuable aid in dif ferentiating the acknowledge, reset, and test

; buttoms. Figure 8-4 illustrates two dissimilar annunciator control

configurations. Figure 8-5 illustrates the use of shape coding asi

| an alternative to reorganizing discrepant control arrangements.
*

I
t

| 6. Access to Annunciator Lamps - A special - ladder is required to
1

provide access to annunciator panels for replacement of expended
i l

lamps, changing face legend plates, tagging and color coding of i4

windows. The operator should be provided secure footing and the

possibility of falling on to the apron section of the control
,

i should be precluded. The ladder shown in Figure 8-6 that ' extends
| panel over the apron section of the console offers greater

stability than existing step-ladders currently utilized.

The organization of annunciator windows7. Annunciator Grouping -

| should be reviewed to ensure that they are logically placed in

| association with related panel components on the control boards.

Where this is not the case, annunciators that are out of place

should be relocated t.o the appropriate annunciator matrix,

i

| 8. Changing Annunciator Legend Plates - Caution should be exercised to

ensure that annunciator legend plates are not inadvertently

interchanged. Annunciator legend plates are not keyed to

f p)ysically prevent such interchanges. One approach to avoiding
; incorrect substitutions is to code each window with regard to its

f

! 8-7
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k location in the matrix, e.g., A-1, A-2. A-3 in the lower lefthand

corner of the legend plate. The code used should match the matrix

code described above in (4).
.

A second approach is to institute administrative controls to ensure

that two or more annunciator windows are not removed

simultaneously. If windows are removed and replaced one at a time,
there is no possibility for inadvertent interchanges.

_

9. Annunciator Legends Standardized labeling practices should be-

observed for all annunciator legends. Label characters should be
of the following dimensions:

Height: TBD

Width: TBD

Stroke Width: TBD

( Character style and abbreviations for new legends should be
consistent with existing conventions.

.
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8.4 REFERENCES

.

Further data relating to annunciator warning system enhancements is
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Regulatory Commission, August 1981.
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Room Development. August 1984.
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- Volume I: Human Factors Enhancement of Existing Nuclear Control
Rooms.. Nov. 1979, Volume II: Human Factors Methode For.

N Conventional Control Board Design, Feb. 1980.

5. EPRI NP-3448, A Procedure For Reviewing and Improving Power Plant
Alarm Systems, Volumes 1 and 2, April 1984.
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() 9. CONTROL ROOM WORKSPACE

9.1 GENERAL OBJECTIVE
.

The control room should be designed to:

_

o Provide ready operator / supervisor visual and reach access to control
boards, documentation, spares, etc.

o Limit access of non-operational personnel to the control room, in
general, and the control boards, in particular.

>

o Ensure a satisfactory anthropometric fit between operators and work
stations.

o Provide storage and easy access to operator protective equipment.

o Provide a habitable environment with good illumination (normal and

emergency), noise control, adequate ventilation and temperature
control, personal storage, and pleasant, professional decor.

.

9.2 CONTROL ROOM DESIGN PRINCIPLES

Control rooms designed to optimize the man-machine interface observe the
following principles:

1) Accessibility of Controls and Displays - All displays and controls

that relate to detection of abnormal safety-related conditions and
that are needed to bring the plant to a safe shutdown condition should

be in the primary operating area of the control room, i.e., there

should be no necessity for the operator to access backpanel areas for

cc,itical displays or controls during transients.

9-1
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(V) 2) Operator Workstations - Operator workstations should be located to

provide an unobstructed view of the consoles. There should be no

physical obstacles between the operator's desk and the control boards
-

that would limit accass to the boards.

3) Supervisor Station - Supervisor stations should be located within the

primary area of the contr'o1 room with good visual access to the boards
and within easy voice reach distance from the operator's station.

4) Workstation Iavdown Space - Operator and supervisor desks should

provide sufficient laydown space for paperwork and documents. Laydown
provisions should be available for procedures use when the operator is
positioned at the control boards.

5) Storage - The organization and storage of procedures, schematics,
manuals, spares and tools should provide for ready access and easy,
accurate retrieval. Documents should be protected from dirt and wear.

,O,
,

V 6) Access To Control Room - Access to the control room by nonessential
personnel should be limited. Authorized, non-operational personnel
movements in the control room should be directed away from the control
boards or operator stations to the greatest extent possible.

7) Anthropometrics - Controls and displays should be located for essa of
use by operators. Figures 9-1, 9-2 and 9-3 indicate placement limits

required to accomodate the 5th to 95th percentile range of operators.

8) Protective Gear - Protective gear and breathing apparatus that may be

reqr . red for emergency use in the control room should be readily
available, clearly marked, and sized for the operators on duty.
Operators should be trained in the operation of the control boards

while encunbered by protective gear. Protective gear shall allow ';r

affactive communications.

9-2
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O
( j 9) Equipment - Temperature, humidity, and ventilation should be

maintained to comfortable limits.

.

10) Illumination - Illumination levels should be sufficient for the
accomplishment of specific tasks. Figure 9-4 provides guidelines for
min-max illumination levels for normal and emergency operating
lighting.

11) Glare and Reflections - The illumination system should not produce
glare or reflections on instrument faces that interferes with

readability.

12) Noise Environment - The auditory environment should allow for easy
verbal communications, detection of alarms, and minimal distractions.

13) Habitability - Operators should be provided a pleasant, comfortable,
professional work environment including provisions for storage of

O personal effects, convenient kitchen / toilet facilities, access to

coffee and water, rest areas for auxiliary operators, and a pleasant
decor.

9.3 -ENHANCEMENT STANDARDS AND IMPLEMENTATION CUIDELINES
]
.

For major redesign or rearrangement of the control room, scale models, as
shown in Figure 9-5, provide a useful tool for developing and assessing
candidate enhancement approaches. Models will allow operators to select

.
, ,

between alternative reconfiguration concepts. Models will also permit ,
evaluation oft

o Design and arrangement of work stations, storage and laydown areas.

Trjffic pathways.o
__

m

o Clearances between workstations and opposing surfaces.
,

,

_

nv
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fy

() o Methods for limiting unauthorized access to the boards,

o Decor schemes and color / texture combinations
.

Full-scale mockups serve as highly useful design tools in developing new
consoles or work stationc for the control room or for major reconfigura-
tions of existing consoles. If facility space is limited, half-scale

mockups are an acceptable comprise.

Control room workspace enhancement guidelines are as follows:

1) Workstation Orientation - Orient operator workstations to provide a
direct view of the portion of the control boards that each operator is
overseeing.

2) Visibility From Supervisor's Station - The glass partitions that
enclose the supervisor's workstation should be kept clear of paper or

(n) other items that serve to obstruct visibility of the control boards.
\. _/~

3) Limiting Access To the. Boards - Ropes and stanchions should be
availabla to be erected when it is necessary to limit or control the

movement of non-operator personnel in the control room.

4) Print, Storage and Use - Special storage cabinets for prints or
schema.tes prevent wear and allow ready access for use. Prints

protected by clear plastic overlays allow temporary notations that can
be removed when no longer needed (see Figure 9-6).

5) Procedures Laycawn - Rolling bookcases or carts provide convenient
laydown surfaces that allow the operator to use procedures while ~~

operating the boards as shown in Figure 9-7.

.

6) Carpets - The addition of firc-proof or fire-sesistant carpeting in

the control room minimizes operator fatigue from standing, mutes

/

v
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noises, and improves general decor. Carpeting can be in combinations
of varying, harmonious, colors to differentiate "no trespase" zones
from general walking areas.

.

7) Decor and Furnishings - Operators typically describe their control
rooms as drab and dingy (EPRI NP-309). The negative effects of
confinement for long hours in the control room can be alleviated by
stimulating wall color schemes, textures, wall graphica, paneling, and
similar features designed to high standards of interior design. The
quality of work stations, storage cabinets and other furnishings also
contributes to the overall decor of the control room.

8) Anthropometric Problem Resolution - Where controls or displays are
placed far beyond the limits provided in Figures 9-1, 9-2 and 9-3,
relocation to more favorable locations should be considered especially
in cases of safety-related panel components. However, relocation of
panel elements often means that they will be extracted from logical
groupings and moved to areas that are not functionally related to the
elements in question. Therefore, relocations should be performed with
consideration of potentially counterproductive rearrangements. One
expedient for accessing panel elements placed above authropometric
limits is a front stool as shown in Figure 9-8. It should, however,

be noted that such footstools may serve as obstacles when operators
are moving about the boards under stressful conditions.

.

9-12



4 . 4 m -.--------s- A,,- ,.-m --A 4 -b --aan- -."am--- -- Aa-----==-s 'ow~--m - - - - - - - - - - - - - - - --

9

1 I / /O +)y{
n'

/ /#.

6
~

.,.

1 * . kh i. .. ,..
*

'* -
r

i
.

% '.)v -
.k -

5,

BI
'

. ,u-y u.
-

nm = s.-f -
| IE

. ,

8 If]"" *.'TL*. '.

'

5., -

- -
i7..

p.. -

.

\

I {
.

4-
|

-

.

: t-

|

'

O- 3%., *
;

.

- fd.b. ,' -

'

i
.

-

@g i .)I '
w ._.-,

p .

! ,NM. -

,
'

| 0..
' i

a ; 33-

-
- %gB=ii

.,
..n =: -

I n ' j _..g a we .,"
. .a=1-*

-

ie
|

', . .g
.{' ' , . ,

; . , ,

-i-
i

. .Kh*

:
:

i

FIGURE 9-8. FOOT STOOL USED FOR ACCESS TO HIGHLY PLACED DISPLAYS
,

j 9-13 |

i i

;
i

- - - -
__ - - - - .



IN
4-

:

I

|~
9.4 REFERENCES

i

| 1. EPRI NP-309. Human Factors Review of Nuclear Power Plant control
'

Rooms. March 1977.;
.

3
,

2. NUREG-0700, Guidelines for Control Room Design Reviews, Nuclear
|1 -

Regulatory Commission August 1981..

I

i

! 3. EPRI NP-3659. Human Factors Guide For Nuclear Power Plant Control Room
I, Development, August 1984.

:-

.

,

1

j

1
t

I
! .

\

:
i
i

!

l

!

!

!

}

!

i
;

t
i

f

I

!

I-

1 =

!

f
;
d

I

9-14

\

|



a ae---, e. m..a a--a b _-, ,+- J, 4.m __, ,,-_ - , - - - ,,__ , _ __ _ u ,a,_ _ _-s . 4 s.A _ _

f

e

8

i i

,1 >

|

P

P

!

!

i

!
I ,

ATTACHMENT A

A.1 CNS STANDARD ABBREVIATION LIST

A.2 CNS STANDARD PROCESS UNIT LIST
t|
i!

|U

:
|

e

A-1

- - -. _ _ _ ---_ _ _-. -. - - ----



-_-

__. ..

ATTACIDENT A.1

CNS STANDARD ABBREVIATION LIST
.

~~ABcAEVIATION DEFINITION

ADMIN BLDG ADMINISTRATION BUILDING
ACAD ATMOSPHERIC CONTAINMENT ATMOSPHERE DILUTION
ACCUM ACCUMULATOR
A/C AIR CONDITIONER
AD AIR DAMPER
ADS ALTOMATIC DEPRESSURIZATION SYSTEM
ANN ANNUNCIATOR
A0 AIR OPERATOR
AOC AUGMENTED OFF GAS
AOP ABNORMAL OPERATING PROCEDURE
A0V AIR OPERATED VALVE
APRM AVERACE POWER RANGE MONITOR
AR AIR REMOVAL
ARM AREA RADIATION MONITOR
AS AUXILIARY STEAM
ASB AUXILIARY STEAM BOILERS
ATWS ANTICIPATED TRANSIENT WITHOUT SCRAM
B BOILER
BATT BATTERY
BATT-CMG BATTERY CHARCER

I BLDG BUILDING
BLWR BLOWER
BPV BYPASS VALVE
BUS BUSWORK
CAM CCNSTANT AIR MONITOR
CE CONDUCTIVITY ELDtENT
CENT CENTRIFUGE
CI CONDUCTIVITY INDICATOR
CIT CONDUCTIVITY INDICATOR TRANSMITTER
CKT BKR CIRCUIT BREAKER

'

CM CONDENSATE MAKEUP
CNDR CONDENSER
COMP COMPRESSOR
CONT CONTROLLER
CONT BLDG CONTROL BUILDING
CO2 CARBON DIOXIDE
CP PROCESS COMPUTER
CPU CENTRAL PROCESSING UNIT
CR CONDUCTIVITY RECORDER
CR CONTROL ROD
CRD CONTROL ROD DRIVE
CS ** CCRE SPRAY
CSCS CORE STANDBY COOLING SYSTEM
CT COOLING TOWER
CV CHECK VALVE
CVTR CONVERTER
CW CIRCULATING WATERg

A-2 a
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(j ABBREVIATION LIST (CONT.)

D DIESEL
'

DA DEAERATOR
DG DIESEL GENERATOR ~~

DEH DIGITAL ELECTRO-HYDRAULIC CONTROL
*

DEMIN DEMINERALIZER
DFR DIFFERENTIAL FLOW RECORDER
DC DIESEL GENERATOR
DGD0 DIESEL GENERATOR FUEL OIL.

DGJW DIESEL GENERATOR JACKET WATER
DCLO DIESEL GENERATOR LU3E OIL
DGSA DIESEL GENERATOR STARTING AIR
dp DIFFERENTIAL PRESS
DPC DIFFERENTIAL PRESSURE CONTROLLER
DPI DIFFER DTIAL PRESSURE INDICATOR
DPIC DIFFERENTIAL PRESSURE INDICATOR CONTROLLER
DPIS DIFFERENTIAL PRESSURE INDICATOR SWITCH
DPR DIFFERDiTIAL PRESSURE RECORDER
DPS DIFFERENTIAL PRESSURE SWITCH
DPT DIFFERENTIAL PRESSURE TRANSMITTER
DSC DISCONNECT SWITCH
DTIS DIFFERENTIAL TEMPERATURE INDICATING SWITCH
DTT DIFFERENTIAL TEMPERATURE TRANSMITTER
DW DEMINERALIZED WATER

A. DW DRYWELL

t (") EHC
EE ELECTRICAL EQUIPMENT

ELECTRO-HYDRAULIC CONTROL
EHOV ELECTRO-HYDRAULIC OPERATED VALVE
EHO ELECTRO-HYDRAULIC OPERATOR
ELEM ELEMENT
ELEV ELEVATOR
EOP DiERGENCY OPERATING PROCEDURE
FP ELECTRO-PNEUMATIC CONVERTER
EPC DIERGENCY PROCEDURE GUIDELINES
ERP ELEVATED RELEASE POINT
ES EXTRACTION STEAM,

EXC EXCITER
EXT EXTINGUISHER
FAN FAN
FC FLOW CONTROLLER
W FAN COIL UNIT
F/D FILTER DEMINERALIZER
FE FLOW ELEMENT
FI FLOW INDICATOR
**" FLOW INDICATING CONTROLLER
FIS FLOW INDICATING SWITCH
FLTR == FILTER
FP FIRE PROTECTION
FPC FUEL POOL DIESEL COOLING & CLEANUP
FR FLOW RECORDER

q FREQ MTR FREQUENCY METER

(v)FT
FS FLOW SWITCH

FLOW TRANSMITTER

A-3
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(/ ABBREVIATION LIST ^(CONT.)

GEN GENERATOR
GOV GOVERNOR *

H2 HYDROGEN ~~

HCU HYDRAULIC CONTROL UNIT
H0 HTDRAULIC OPERATOR
HOV HYDRAULICALLY OPERATED VALVE
HMD HUMIDITIER
HPCI HIGH PRESSURE COOLANT INJECTION
HTR HEATER
HX, HT EX HEAT EXCHANGER
H&V, HV HEATING AND VENTILATION
HVAC HEATING, VENTILATING, & AIR CONDITIONING
1 INDICATOR
IA INSTRUMENT AIR

, IC INTERCOMMUNICATION
IRM INTERMEDIATE RANGE MONITOR
IS INTAKE STRUCTURE
IVTR INVERTER. STATIC INVERTER
LA LEVEL ALARM
LC LEVEL CONTROLLER
LCO LIMITING CONDITION FOR OPERATION
LE ' LEVEL ELEMENT
LG LEVEL GLASS

oO LI
LEVEL INDICATOR

LIC LEVEL INDICATOR CONTROLLER
M LIS LVEL INDICATING SWITCH

LIT LEVEL INDICATOR TRANSMITTER
LITS LEVEL INDICATOR TRANSMITTER SWITCH
INT SW LIMIT SWITCH
LO LUBE OIL
LOCA LOSS-0T-COOLANT ACCIDENT
LOGCAL LOG CALIBRATION UNIT
LOGS LUBE OIL, GENERATOR SEAL (INSTRUMENTS)
LOCT LUBE OIL TURBINE (INSTRUMENTS)
LPCI LOW PRESSURE COOLANT INJECTION
LPRM LOCAL POWER RANGE MONITOR
LR LOCAL RACKS
LR LEVEL RECORDER
LAS LEVEL RECORDER SWITCH
LS LEVEL SWITCH
LS$ LEVEL SELECTOR SWITCH
LT LEVEL TRANSMITTER
LTG LIGHTING
LVDT LINEAR VARIABLE DITTERENTIAL TRANSTORMER

A-4
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ABBREVIATION LIST (CONT.)

MA MANUAL AUTO STATION
*

MC MAIN CONDENSATE SYSTDt ~-

MCC MOTOR CONTROL CENTER
ME MOISTURE / HUMIDITY ELEMENT
MEM MEMORY DISK
MG MOTOR GENERATOR
MI METEOROLOGICAL INSTRUMENTS
M0 MOTOR OPERATOR
MON MONITOR
MOS MOTOR OPERATED STRAINER
MOT MOTOR
MOV MOTOR OPERATED VALVE
MS MAIN STEAM
MSIV MAIN STEAMLINE ISOLATION VALVE
MSPR MOISTURE SEPARATOR
MTR MAGNETIC TAPE RECORDER
MVI MILLIVOLT TO CURRENT TRANSMITTER
MVPOT MILLIVOLT POTENTIOMETER
N2 NITROGEN
NB NUCLEAR BOILER
NBI NUCLEAR BOILER INSTRUMENTATION
NM NEUTRON MONITORING

p NMA NEUTRON MONITORING (APRM)
it j NMF NEUTRON MONITORING (PLOW UNIT)
U NMI NEUTRON MONITORING (IRM)

NML NEUTRON MONITORING (LPRM)
NMR NEUTRON MONITORING (R3M)
NMS NEUTRON MONITORING (SRM)
N!C NEUTRON MONITORING (TIP)
NPSH NET POSITIVE SUCTION HEAD
NRC NUCLEAR REGULATORY COMMISSION
NRHX NONREGENERATIVE HEAT EXCHANGER
NRV NONRETURN VALVE
OG OPPGAS
OST OVERSPEED TRIP
PASS POST ACCIDENT SAMPLING SYSTEM
PC PRIMARY CONTAINMENT
PC PRESSURE CONTROLLER
PCIS PRIMARY CONTAINMENT ISOLATION SYSTEM
PCi PRES $URE CONTROL VALVE
PI PRESSURE INDICATOR
PIC PRESSURE INDICATOR CONTROLLER
PIS PRESSURE INDICATOR SWITCH
PMIS PLANT MANAGEMENT INFORMATION SYSTDi
POS . POSITIONER
POSI POSITION INDICATOR

A-5
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ABBREVIATION LIST (CONT.)
NJ;

PNL PANEL '

W PMP PLHP **

PR PRESSURE RECORDER
PRV PRESSURE REGULATING / REDUCING VALVE (SELF ACTUATINC)
PS PRESSURE SWITCH
PT PRESSURE TRANSMITTER
RA RADIATION ALARM

i RBM RCD BLOCK MONITOR
RCIC REACTOR CORE ISOLATION COOLING
RCMB RECOMBINER
RCDR RECORDER
RCVR RECEIVER
RE RADIATION ELEMENT

,R EC REACTOR EQUIPMENT COOLING
I RF REACTCR FEEDWATER

RFC REACTOR TEEDWATER CONTROL
RTLO REACTOR FEEDWATER PUMP & TUR3INE LUBE OIL
RTP REACTOR TEEDWATER PLHP
RHR RESIDUAL HEAT REMOVAL
RHX REGENERATIVE HEAT EXCHANGER
RM RADIATION MONITOR

I RMA RADIATION MONITORING (AREA)'

p RMC REACTOR MANUAL CONTROL
{ g RMC REMOTE MANUAL CONTROL STATION

RMCS REACTOR MANUAL CONTROL SYSTEM
RMP RADIATION HONITORING (PROCESS)
RMS ROOT MEAN SQUARE

| RMV RADIATION MONITORING (VENT)
RO RISTRICTION ORIFICE<

RPIS RCD POSITION INFORMATION SYSTDt
RPS REACTOR PROTECTION SYSTEMi

RPV REACTOR PRESSURE VESSEL
RR REACTOR RECIRCULATION

j RRLO REACTOR RECIRCULATION (LUBE OIL)
'

RATC REACTOR RECIRCULATION (FLOW CONTROL)
!

RRMG REACTOR RECIRCULATION (MG SET)
i RSCS R0D SEQUENCE CONTROL SYSTDt

RV RELIEF VALVE
RW RADWASTE
RWCU REACTOR WATER CLEANUP
RWM ROD WORTH MINIMIZER
RX REACTOR
RX BLDC REACTOR BUILDING

= A-6
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ABBREVIATION LIST (CONT.)

SA SERVICE AIR
SBCT STANDBY GAS TREATMENT *

SD SMOKE DETECTOR **

SDV SCRAM DISCHARGE VOLLME
SE SPEED ELEMUT
SEIS SEISMIC SUPPORT
SEP SEPARATOR
SI SPEED INDICATOR
SIC SPEED INCIATING CONTROL
SJAE STEAM JET AIR EJECTOR
SLC STANDBY LIQUID CONTROL
SNUB SNUBBER
SOL SOLDOID
SORV STUCR-OP D RELIET VALVE
SOV SOLDOID OPERATED VALVE
SPKR SPEAKER
SQRT SQUARE ROOT CONVERTER
SRM SOURCE RANGE MONITOR
SRV SAFETY /RELIET VALVE
STN TUN STEAM TUMNEL
STNR STRAINER
STR STARTER
SV SAFETY VALVE
SW SERVICE WATER

iOSWGR
SW SWITCH

SWITCHGEAR
SYNC SYNCHROSCOPE
TAF TOP OF ACTIVE FUEL
TC TEMPERATURE CONTROLLER
TDR TEMPERATURE DELAY RELAY
TE TDEPERATURE ELEMDT
TEC TURRINE IQUIPMENT COOLING
TG TURRINE GDERATOR
TGC TURRINE GDERATOR EH CONTROL
TGF TURBINE GENERATOR EH FLUID
TGI TURSINE GDERATOR SUPERVISORY INSTRUMENT
TI TDtPERATURE INDICATOR -

TIC TEMPERATURE INDICATING CONTROL
TIMER TIMER
TIP TRAVERSING INCORE PROBE
TIS TDIPERATURE INDICATING SWITCH
TK TANK
TR TRANSFORMER INSTRLHENTS
TR TDtPERATURE RECORDER
TS TDtPERATURE SWITCH
TSC .. TECHNICAL SUPPORT C DTER

A-7
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t ABBREVIATION LIST (CONT)
'

-

TURE TURBINE '

! TURB BLDC TURBINE BUILDING |

~~

i TURN-GR TURNING CEAR
~

! O VLV VALVE
| VENT VENTILATOR
; VES VESSEL

VBE VIBRATION ELEMENT
i VB1 VIBRATION INDICATOR
! VB5 VIBRATION SWITCH ,

VI VOLTAGE INDICATOR
VII VIBRATOR i

'

{
VRG VOLTACE RETULATOR
W WATER TREATMENT

< XFMR TRANSTORMER
| YD YARD

i
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ATTACEMENT A.2(v
CNS STANDARD PROCESS UNIT LIST

,

..

Abbreviation Definition

AC Alternating Current
Btu British Thermal Unit
C Centigrade
cc Cubic centimeter
Ci Curie
CM Centimeter
Cu Cubic
DC Direct Current
dF Differential pressure
F Fahrenheit
it Foot
gal Gallon
spa Callons per minute
Hg Mercury
hp Horse power
hr Hour
in. Inch
KVAR Kilovolt Amperes Reactive
kW Kilowatt
Ib Found
sin | Minute
ares | M1111res
or M1111 roentgen
MW Megawatt
MWE 4esswatt Electric
MWT regawatt Thermal
N Nitrogen
pfb Parts per Billion
ppm Parts per Million
psia Founds per square inch (absolute)
peig Founds per square inch (gauge)
R Roentgen
rem Roentgen equivalent man
rps Revolutione per minute
sef Standard cubic ft
scfm Standard cubic foot per minute
see Second
sq Square
** Volt.

VAC Voltage - Alternating Current
VDC N Voltage Direct Current
V Watt

A-9

'O

- __



O

APPENDIX F

VERIFICATION OF DESIGN IMPROVEMCITS

O

O



_ - _ _ _ _ - _ _ _ _ _ _ - - .

.

t

!

COOPER NUCLEAR STATION F1 !
DETAILED CONTROL ROOM DESIG?! CHANGE

'

f. VERIFICATION, VALIDATION AND IMPLEMENTATION INSTRUCTION

!
\

I. PURPOSE !

.

4

The purpose of this instruction is to establish a procedure for Verifying,

validating and implementing control room modif t.:ations required to correct

Human Engineering Discrepancies (HEDs). These discrepancies were
,

identified by the Detailed Control Room Design Review (DCRDR) Team and are
,

documented in Appendix 5 of Reference (A), " Cooper Nuclear Station DCRDR

Summary Report", dated February 4, 1985.

|-

II. DEFINITIONS |

|

A. Design Change.
t

|

Design Change (DC) is defined in Reference (B), Ct:5 Ec6tneering .

l

Procedure 3.4, " Station Design Changes". For the purpose of this -

,

!
instruction all HEDs listed in Appendix 8 of Reference (A) are !

!
"

considered DCs and will be corrected using the DC process.
i

I

i

B. Verification.
'

l

For the purpose of this instruction, Verification is ccaposed of two

separate but interrelated activities, these aret

!
I

e

1. Confirmation that all tequirements of Reference B have been
:

,, incorporated into the DC. ;

!

1

!

I

Page 1 of 9 i
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2. Confirmation that all reasonably achievable " Cooper Nuclear

Station Control Room Human Factors Engineering Standards and

Implementation Guidelines", Reference C have been incorporated

into the DC.

C. Validation.

Validation is the review of the DC package in accordance with this

instruction. by a group of multi-disciplined and experienced NPPD

personnel (the DCRDR Team) to ensure that all reasonably achievable

Reference C standards have been incorporated into the DC and that
f

there are no unacceptable consequences generated as a result of the

(O DC.
C';

III. SCOPE

i

A. This instruction is applicable tot

1. All DCs prepared to correct HEDs. '

2. All existing DCs not yet implemented or future DCs which may

effect the operator / machine interface of control room panels or
i the control room environment.

*
,

1

( 3. This instruction is self cancelling at the conclusion of the DCRDR,

n
| [ }

Program or dissolution of the DCRDR Team.

's_/

l
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IV. RESPONSIBILITIES

.

*
A. NSD DCRDR Project Manage r.

1. Arranges Design Engineer support for the preparation of DCRDR DCs.

2. Schedules DCRDR DC pr eparation.

3. Administers the DCRDR 1.C numbering system.
s

B. Design Engineer.

('} 1. Prepares the DC.
L./

i 2. Incorporates human factors ens,ineering standards into the DC.

>

3. Submits the CC to the DCRDR Team for Validation.
|

|

C. Independent Design Verifier.

1. Independently Verifies the DC in accordance with Reference 8.

--

*

.*ce'ently the NSD Senior Staf f Engineer - R. D. Boyle
|

1 (

r''N|

,

k )a
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2. Verifies that scund human factars engineering has been,

incorporated into the DC. *

D. DCRDR Team.

1. Ensures all HEDs have been forwarded to the NSD, DCRDR Project

Manager and that the description of each is adequate for DC '

preparation.

2. Conducts a preliminary review and approval of conceptual Control

Roca design changes when requested.

X
( ) 3. Validates the DC.
\_ /

{
E. CNS Technical Manager.

1. Ensures that any Control Room DC generated outside the DCRDR

Program, which may effect the Control Rocm operator / machine

interface or the Control Room environment, is Verified and

Validated in accordance with this instruction.

T. CNS Operations Manager.

.

1. Schedules approved DCRDR DCs for irplementation in an expeditious

manner guided by Reference A and consistent with the operational,

('~'} commitments of Cooper N'iclear Station.
\_)

Page 4 of 9
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C. CNS Maintenance Planner / Scheduler.
.

1. Schedules the approved DCRDA Program DC as requested by the

Operitions Manager.

V. PROCEDURE

A. The NSD. DC.tDR Project Manager will have Design Engineers assigned to

prepare DCs required to support the DCRDR Program. Assigraent will be

I made in accordance with procedures in Reference (B).

To facilitate administrative and clerical control of the DCRDR Progran
n
( ) DCs, DC Number 85-1$ has been assigned to the Program and is the
V

" overview" document for the Program. This number plus a letter suf fix

will be used to identify each subordinate DC. When required,

revisions and amendments may be made to subordinate DCs in accordance

with Section V of Reference (8). The NSD. DCRDR Project Mtnager will

ensure that the proper numbering standard is followed.

8. 3e Design Engineer will prepara DCRDR DCs following the procedures in

Section III of Reference (B).

In addition the Destin Engineer will ensurer

t

'v'
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i
'

1. That the DC incorporates to the greatest extent that is reasonably
,

achievable the CNS Human Factors Engineering Standards specified
!~in Reference C. (
!i

l

When incorporating the Reference C Standards the Design Engineer

must take into consideration the physical restraints and
!

limitations imposed by the configuration of the existing Control I
< ,

Room and its equipment.

1 1
, ,

(If the Design Engineer is concerned that CNS Human Factor

Engineering Standards may not be adequately incorporated into !
F

the design, he should prepare a conceptual design change for

preliminary review and approval by the DCRDR Teas.) f
i

| |

2. That the DC is submitted to the DCRDR Team for Validation prior to [

being submitted to SORC.

t

i

C. Verification of the DC will be performed by an independent Design !
l ;
| Verifter in accordance with Section !!! of Reference (B). In addition i

to Verifying that all applicable items listed in Attachment E to
, ,

Reference (8) have been properly addressed, the Independent Design
i

Verifier will ensure that all reasonably achievable CNS Human Factors !

EngineA ing Standards have been incorporated by the DC package.
!

!
l
,

?

i
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! D. Preliminary review and approval of the conceptual design change wil!
.

be performed by the DCRDR Team whaa requested by the Design Engineer.

The criteria for approval should be the same as, but a less formal

application of, the criteria for Validation.

-

E. Validation of DC package will be accemplished by the DCRDR Team. The

objective of the Validation process is to review the DC package and

| evaluate the integration of the proposed change into the function of
|

| existing system components.
|

;

Validation may be accomplished using one of two methods: Control Room

Walk-Through or Table-Top Discussion. The criteria for acceptance ist

v

1. The proposed changes incorporate all reasonably achievable CNS

Human Factors Engineering Standards.

I

2. The proposed changes do not create any new HEDs whose consequences

are potentially mare detrimental than the original HED.

3. The proposed change is judged an improvement in the i

operator / machine interface when compared to the existing

configuration.

!

!
- i

b
i
t

Page 7 of 9
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N./

The Team Leader will signify the Team's Valid.: tion of the DC by
*

initia111ng and dating the Operations Manager's signature line on

Attachment B to Reference (B).

If the Team cannot Validate the DC the Team Leader will record

the Team's concerns, attach them to the DC package and return it

to the Design Engineer for resolution.

If the Design Engineer cannot resolve the Team's comments he may

submit the DC package, including comments, to 50RC for final

disposition.

O
(] To11owing approval by 50RC the design change will be forwarded to

the CNS Maintenance Planner / Scheduler for implementation.

VI. ATTAC10iENTS
,

A. DCPDR Program Design Change Flow Chart.

VII. RETERENCES

A. " Cooper Nuclear Station Detailed Control Roots Design Review Surmary

Report''. dated February 4.1983.

O
Page 8 of 9

_ _ _ _ _ - - _



. .

F9

.

B. Cooper Nuclear Station Engineering Procedure 3.4. " Station Design
.

Changes".

C. " Cooper Nuclear Station Control Roca Human Factors Engineering

Standards and Implementation Guidelines" General Electric Report

MDE-142-0685. June 1985.

.

I
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'

CRDR VBD-S MODIFICATIONS

I. DESCRIPTION * ,

As a continuation of the Control Room Design Review (CRDR) program to
improve station reliability and safety through better man-machine
interface, this Design Change will apply Human Factors Engineering (llFE)
principles to Cooper Nuclear Station Control Room Panel VBD-S. These
principles shall be incorporated through enhancement of control-display
relationships, labeling, demarcation, zone marking of displays. and by
providing additional parameter information to the operator.

Modifications to panel VBD-S will consist of creating functional groups
of related controls and displays. In detail this involves the
relocation of the Yard Electric Manhole Sump Pump W and Y control
switches and status lights, and the relocation of the Elevated Release
Point Sump Pumps Z-1 and Z-2 control switches and status lights along
with their respective start counters and run-hour meters.

To provide continuous monitoring of the torus area level, the existing
field instruments will be replaced. The present system consists of a
bubbler system located in the reactor building torus area with an ON/0FF
switch located on control room panel VBD-S.* The CN/0FF switch must be
placed in the ON position to activate the bubbler system. To leave this

! switch always in the CN position would cause air always to be blowing
V' into the torus area. While this is not a problem it is not practical.

For this reason the existing instruments will be replaced with a more
suitable IE qualified device with the range of monitoring expanded an
additional two feet. Indication will be provided on Control Room panel
VBD-S and annunciation provided on Control Room Annunciation S-1.

The additional parameter information shall be providad through the-

installation of new IE qualified level transmitters in each of the
Reactor Building Floor Drain Sumps IA, IB, IC, and ID with rangen
expanded an additional seven feet above the top of the surp to monitor
for flooding of each quad. Indication will be provided on Panel VBD-S
and FMIS computer.

Enhancement to panet VBD-S shall be provided through labeling,
demarcation, and zone-marking of displays. Labeling shall be of a
heirarchical scheme depicting (1) major systems. (2) subsystems and
functions groeps, and (3) component labels identifying each discrete
panel element. Lines of demarcation will be used to enclose
functionally related controls, and related controis and displays. See,

NPPD drawing SKE-EE-62 for a pictoral layout of panel VBD-S af ter
modification. Zone marking of displays will identify normal operating
ranges, and upper and lower limits by color coding the display scales
accordingly.

O

.

.l.

,6( nido 1 C
.
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f'II. JUSTIFICATION .

O'

| () Due to the NRC Action Plan Developed as a Renuit of the TMI-2 Accident

| (NUREG 0660). Nebraska Public Power District is required to pertorm a
! Detailed Control Room Design Review (NUREG 0700) of various station

conditions which affect operator performance and implement a plan which
will correct deficiencies identified. This Design Change shall fulfill

,

; these obligations for Control Room Panel VBD-S.

III. ANALYSIS
I -

'

A. SAFETY ANALYSIS
.. ~

'

The implementation of this Design Change will not degrade the safety
of Cooper Nuclear Station with respect to personnel, equipment. or
nuclear safety. Rather it is the intent to upgrade station safety
by reducing operator decision making and opportunity for error.

|

This Design Change will be implemented with the majority of
equipment operated from Panel VBD-S remaining in service. The
exceptions are the Yard Electric Manhole Sump Pumps IWA and LYA, and
the Elevated Release Point Sump Pumps 1Z-1 and 1Z-2. These pumpe
will be de-energized during the period when their respective

j controls are relocated on the panel. These pumps affact systems
outside the Reactor Building so nuclear safety should not be
affected. The torus area level transmitter will also be removed

i from service during the period when the transmitter is replaced.
However, a small rupture of the torus would be detected during

i normal operator walkdown and a large rupture would be detected by
; the four level transmitters on the torus.
!

B. DESIGN ANALYSIS

| The installation of new instrumentation will meet or exceed'

Category 2 criteria of Regulatory Guide 1.97. Only highly reliable
,

power sources will be utilized. Division separation will be in
compliance with IEEE 384-1981 (Independence of Class IE Equipment
and Circuits) paragraph 6.6.2 and NRC Regulatory cuide 1.75
(Physical Independence of Electric Systems) paragraph $.6.2.
Existing spare cable circuits will be used between each of the four
quads to the Cable Spreading Room. Additional cable in the
spreading room will be required to complete the design with routing
through appropriate division cable trays. The trays utilized have

I

been visually inspected and verified space available.

SORC review and approval of this Design Change indicates that the
. individual members of 50RC concur that this Design Change does not
I present a safety problem nor create an unreviewed safety question

based on a review of the 10CFR$0.59 analysis. Approvals further
indicate that the responsible department heads acknowledge, accept.
and will implement the associated activities within their areas of

| responsibility as delineated in approval procedures, policy,

| statements, and position description.

|

|
.

-2-
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9* 5. MRVIV. FIRE HAZARD ANALYSIS *

A. FIRE POTENTIAL

_ The potential for fire will exist during various phases of
implementation of this Design Change. Cutting and velding will be
required on Panel VBD-S in the Control Room to fac'11 tate the repair
of the panel due to relocation 'of controls. Addicitaal welding will
be required in each of the four quads during installation of the new
instrumentation. Once construction has been completed no additional

_ fire hazards will be introduced.

B. PRECAUTIONS

Several methods of reducing fire potential will be utili=ed in the
Control Rocm. Fire' retardant blankets will be draped'in'and around
Panel VBD-S while welding is in progress. A portable pressurized
CO fire extinguisher shall be easily accessible at this time.

2
These methods plus ele existing fire protection system and the f act
the Control Room always having operating personnel in the vicinity
should adequately protect against fire.

Protective measures during welding phases in each of the quads will
consist of the removal or covering of combustible material in the
area and the availability of the pressurized water portable fire
extinguisher. *

C. EFFECT OF A FIRE

A fire in Control Room Panel VBD-S could render the sump pump
systems inoperable. Thir is undesirable. but not extremely
detrimental to reactor operation and safety. Due to the Control,

Room being the nerve center of the station a large fire in the
Control Room could have nevere consequences. Normal operating and
ECCS systems could be rendered in-operable, llowever, it should be-

noted that the welding which will be required is minor in size and
nature.

A fire in each of the quads could also jeopardize reactor safety.
Specifically a fire in the NE quad ceuld render the sump system.
RCIC system, and A Core Spray system inoperable. A fire in the !N
quad could affect the sump system. A RHR system, and Reactor Rectre.
instrumentation. Systems in the SE quad include B Core Spray and
Reactor building sumps. The SV quad houses the B RHR system and
sump system. In addition to protective measures outlined in the
PRECAUTION section of this Design Change a fire watch will be
maintained in each of the quads after welding has been completed.

D. NATIONAI. Ff RE PROTECTION ASSOCIATION (NFPA) CODES

Nor applicable.

OO
3
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V. REFERENCES

}v CNS Control Rocm Human Factors Engineering Standards & Implementation
Guidelines
NUREG 0660 - NRC Action Plan Developed as a result of TSI-2 Accident
NUREG 0700 - Detailed Control Room Design Review
NRC Regulatory Guide 1.75
NRC Regulatory Guide 1.97
IEEE 323-1983 - Qualifying Class 1E Equipment
IEEE 344-1975 - Seismic Qualification of IE Equipment
IEEE 384-1981 - Independence of Class IE Equipment and Circuits
B&R Dwg. M-106. Rev.3 - VBD-S and VBD-J Layout
B&R Dwg. 3255 Sheet $5, Rev. 4 - VBD-S Connection Diagram

lB&R Dwg. 3255, Sheet 79, Rev. 1 - VBD-S Connection Dia: gram
!B&R Dwg. 3'57, Sheet 1 Rev. 9 - Local Rack Connection Diagram

B&R Dwg. 3257, Sheet 2. Rev. 4 - Local Rack Connection Diagram
B&R Dvg. 3006 Sheet 5. Rev. 18 - Aux. One Line Diagram
B&R Dwg. 3007 Sheet 6. Rev.13 - Aux. One Line Diagram
B&R Dwg. 3040. Sheet 9. Rev. 6 - Control Elementary Diagram
B&R Dwg. 3069 Sheet 21. Rev. 13 - Control Elementary Diagram-

B&R Dwg. 2059 Rev. 3 - Reactor Building General Arrangement
i

B&R Dwg. 4203 Rev. 9 - Reactor Building Foundation Plan
B&R Dvg. 4204 Rev. 7 - Reactor Building Foundation Plan'

B&R Dwg. 3254, Sheet 12. Rev. 1 - Ccnnection Diagram RTD Cab. B
B&R Dwg. 3254, Sheet 13. Rev. 3 - Connection Diagram RTD Cab. B'

B&R Dwg. 3257 Sheet 52, Rev. 2 - Connection-Diagram Cab. PL1;

B&R Dwg. E507, Sheet 74. Rev. 2 - Cannection Diagram Terminal Boxes
B&R Dwg. 1D-124. Sheet 138 Rev. 4 - Watar Level Instrumentation

V B&R Dwg. 3212, Rev. 13 - Cable Tray and Conduit Plan
,

B&R Dwg. 3214, Sheet 1, Rev. 10 - Cable Tray Loading Schedule ;

B&R Dvg. 3* ,, Sheet 2, Rev. 11 - Cable Tray Loading Schedule
B&R Dwg. 3 L Sheet 3. Rev. 4 - Cable Tray Loading Schedule
B&R Dwg. 3214, lheet 4. Rev. 1 - Cable Tray Loading Schedule
Honeywell Dvs. 1550-14. Rev. 13 - Steel Fabrication Details
Honeywell Dwg. 6550-204, Rev. 1 - VBD-S Connection Diagram
Rosemount Preduct Data Sheet 2504
Rosemount P cduct Data Sheet 2498
Rosemount Instruction Manual 4302, Rev. C

VI. PRECAUTIONS
i

A. Caution should be exercised during electrical circuit terminations
as several circuits will be energized. These circuits will be
identified at the appropriate step of the installation procedure.

B. Exercise caution when drilling, cutting, and welding in Panel VBD-S
not to damage existing cabinet wiring or components.

'

C. When painting Panel VBD-3 care should be taken to prevent overspray
of panel components. |

! D. The Reactor Building sumps should be considered a high radiation
area. Connuit the Health / Physics Department for proper protection. ,

.
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VII. INSTALLATION PROCEDURES
t i

V This installation procedure will be broken down into six sections.
Section A vill be modifications and enhancements to Panel VBD-S.
Section B will be installation of instrumentation on Sump 1 A and NW
Quad. Section C will be installation of instrumentation on Sump IB and

NE Quad. Section D will be installation of instrumentation on Sump IC

and SW Quad. Section E will be installation of instrumentation on
Sump ID and SE Quad. Section F will be torus area level instrumentation
installation.

Note: For any new cabinet wire installed or existing wire replaced
use No.12 stranded Firewall SIS EQ switchboard wire, CNS
-No. 16162.

Section A

Note: Section A of this Design Change should be implemented with the
reactor in cold shutdown.

A1. De-energize and tag open the Yard Electric Manhole Sump Pump IWA
by opening breaker 3E at MCC-L. This will also remove power from
the selector switch and indicating lights on VBD-S. Reference B&R
Drawing 3006.,

| j'

.

Clearance Order No. Operator Sign-Off Date
'

.
;

y/ A2. De-energize and tag open the Yard Electric Manhole Sump Pump 1YA
by opening breaker IT at MCC-T. This will also remove power from
the selector switch and indicating lights on VBD-5. Reference B&2
Drawing 3006.

/
Clearance Order No. Operator Sign-Off Date

A3. De-energize and tag open the Elevated Release Point Susp Pump 1Z-1i

by opening the breaker at starter Panel PPCB-1 in the Of f Cas'

Building. This will also remove power from the selector switch
and indicating lights on VBD-S. Reference B&R Drawing J196,
Sheet 1.

/
Clearance Order No. Operator Sign-Ott Date

t

A4. De-energize and tag open the Elevated Release Point Susp Pump 12-2
by opening the breaker at starter Panel PPCB-1 in the Of f Cas
Building. This will also remove power from the selector switch I

and indicating lights on VBD-S. Reference B&R Drawing 3196,
Sheet 1.

Ij
clearance Order No. Operator Sign-off Date

s ,

l

.

.$.
i
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AS. Lift cabinet wires on TB6. Terminals 418, 420, 429, and 431. it.

(m\.s)
,

Panel VBD-S. These are the internal cabinet wires for Items 52.
53. 54. and 55 shown on NPPD Drawing SKE-EE-61. Ensure ~each wire
is identified so they can be reterminated later in this procedure

/
Electrical Sign-Off Date

A6. Remove Items 52, 53, 54, 55, and transformar assembly in rear from
VBD-S shown on NPPD Drawing SKE-EE-61. Tag and retain devices and
mounting hardware as they will be re-installed later at new
locations.

/
Electrical Sign-Ott Date

A7. Lift Manhole Sump W (1 tem 38) cabinet wires on TB5, Terminals 396
through 406 in Panel VBD-S. Ensure each wire is identified so
they can be reterminated later in this procedure. Reference
Honeywell Drawing 1550-204.

/
Electrical Sign-Off Date

A8. Remove Item 38 and associated indicating lights f rom VBD-S as
shown on NPPD Drawing SKE-EE-61. Tag and retain devices and
mounting hardware as they will be reinstalled later in this(g) procedure at a new location.

%_J
/

Electrical Sign-Off Date

A9. Life Manhole Sump Y (Item 39) cabinet wires on TB5, Terminals 407
through 417 in Panel VBD-S. . Ensure each wire is identified so
they can be reterminated later in this procedure. Reference
Honeywell Drawing 1550-204

/
Electrical Sign-Off Date

A10. Remove Item 39 and associated indicating lights f rom VBD-S as
shown on NPPD Drawing SKE-EE-61. Tag and retain devices and
mounting hardware as they will be reinstalled later in this
procedure at a new location.

/
.

Electrical Sign-Off Date

All. Lift ERP Sump 1Z-1 (Item 44) cabinet wires.on TB5, Terminals 418
through 428 in Panel VBD-S. Ensure each wire is identified so
they can be roterminated later in this procedure. Reference
Honeywell Drawing 1550-204

O /
,

Electrical Sign-Off Date

.

-6-
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A12. Remove Item 44 and associated indicating lights f rom VBD-S as,m

T shown on NPPD Drawing SKE-EE-61. Tag and retain devices and'[ d mounting hardware as they will be reinstalled later in this'

procedure at a new location.

/

Electrical Sign-off Ds:e

A13. Lif t ERP Sump 1Z-2 (Item 45) cabinet wires on TB5, Terminals 429
through 439 in Panel VBD-S. Ensure each wire is identified so
. they can be reterminated later in this procedure. Reference
Honeywell Drawing- 1550-204

- /
Electrical Sign-Off Date

A14. Remove Item 45 and associated indicating lights from VBD-S as
shown on NPPD Drawing SKE-EE-61. Tag and retain devices and
mounting hardware as they will be reinstalled later in this
procedure at a new location.

/
Electrical Sign-Off Date

A15. Remove AC Fuse PS-12 in Panel VBD-S as . shown on Honeywell
Drawing 1550-204. This will remove - the torus area level
transmitter from service. Inform shift supervisor.

v /

Electrical. Sign-Off Date

A16. Remove DC Fuse LI-900 in Panel VED-S as shown on Honeywell
^ Drawing 1550-204.

.

/.

Electrical Sign-Off Date
,

A17. Remove cabinet wire jumper from TB6, Terminal 531 to TB7,
Terminal 548 in Panel VBD-S. Exercise caution when removing this
jumper as Terminal 531 is energized with 120VAC. Reference B&R
Drawing 3255, Sheet 79..

/
Electrical Sign-Off Date

A18. Remove cabinet wire jumper from TBb, Terminal 536 to TB7,
Terminal 547 in Panel VBD-S. Exercise caution when removing this
jumper as Terminal 536 is energized with 12CVAC. Reference B&R
Drawing 3255, Sheet 79.

._ _ _ _ _ .
/

Electrical Sign-Off Date

bY
V

.
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A19. Lift and spare out Cable M747 at TB7, Terminals 545, 546, and 547.p- g
}

Reference B&R Drawing 3255, Sheet 79.

/
Electrical Sign-Off Date

A20. Lift cabinet wires on TB7, Terminals $45 and 546 in Panel VBD-S.
Reference B&R Drawing 3255, Sheet 79.

/
Electrical Sign-Off Date

A21. Remove Item 56 (Torus Area ON/0FF Switch) from Panel VBD-S.
Reference NPPD Drawing SKE-EE-61.

/

Electrical Sign-Off Date

A22. Remove cabinet wire from TB7, Terminal 550 to AC Fuse Holder PS-12
in Panel VBD-S. Reference Honeywell Drawing 1550-204

/
Electrical Sign-Off Date

A23. Remove cabinet wire from AC Fuse Holder PS-12 to the High AC input
terminal of Power Supply RW-ES-12 in Panel VBD-S. Reference
Honeywell Drawing 1550-204.'

(" s
\ _/- /

Electrical Sign-Off Date

A24. Remove cabinet wire from TB7, Terminal 551 in the neutral AC input
terminal of Power Supply RW-ES-12 in Panel VBD-S. Reference
Drawing 1550-204.

.

/. .

Electrical Sign-Off Date

A25. Remove cabinet wire from the positive output terminal of Power
Supply RW-ES-12 to DC Fuse Holder L1-900 in Panel VBD-S.
Reference Drawing 1550-204.

_ . _ . . _ . /

Electrical Sign-Off Date

A26. Remove Cabinet wire from DC Fuse Holder L1-900 to the positive-

terminal of level Indicator RW-L1-900 in Panel VBD-S. Reference
Drawing 1550-204.

. -- - /
Electrical Sign-Off Date

4o
.
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f- m A27. Remove cabinet wire from the negative terminal of Level
) Indicator RW-LI-900 to TB7, Terminal 541 in Panel VBD-S.(d Reference Drawing 1550-204.

/
Electrical Sign-Off Date

A28. Remove Power Supply RW-ES-12 f rom Panel VBD-S. Tag device and
return to spare parts.

/
Electrical Sign-Off Date

A29. Prepare to cut holes in Panel VBD-S as shown ' on NPPD
Drawing SKE-EE-63. De tail "B". Preparations consist of draping
plastic over surrounding controls beside and below where cutting
is to take place. This is to prevent iron filings from damaging
other electrical components in the panel.

/
Electrical Sign-Off Date

A30. Cut holes in Panel VBD-S as shown on NPPD Drawing SKE-EE-63
Detail "B". Exercise caution not to damage existing cabinet
wires.

.

/

(A} Electrical Sign-Off Date
v

A31. Prepare to cut holes in Panel VBD-S as shown on NPPD
Drawing SKE-EE-63, Detail "C" Preparations consist of draping
plastic over surrounding controls beside and below where cutting
is to take place. This is to prevent iron filings from damaging
other electrical components in the panel.

.

/.

Electrical Sign-Off Date*

A32. Cut holes in Panel VBD-S as shown on NPPD Drawing SKE-EE-63.
Detail "C". Exercise caution not to damage existing cabinet
wires.

_ _ _ /
Electrical Sign-Off Date

A33. Prepare to ese holes in Panel VBD-S as shown on NPPD
Drawing SKE-EE-63. Detail "A". Preparations consist of draping
plastic over surrounding controls beside and below where cutting
is to take place. This is to prevent iron filings from damaging
other electrical components in the panel.

_ _ _. /
Electrical Sign-Off DateR,

(b'

.
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A34. Cut holes in Panel VBD-S as shown on- NPPD Drawing SKE-EE-63.,-s

( ') Detail "A". ' Exercise caution not to damage existing cabinet
'x._,/ wires.

/
Electrical Sign-Off Date

A35. Remove the blank covers located right of Selector Switch 39 shown
on NPPD Drawing SKE-EE-63.

/

Electrical Sign-Off Date

A36. Prepare to patch holes in Panel VBD-S vacated due to the removal
and relocation of controls. Due to welding being required,
preparation should consist of removal of flammable material from
the area, a CO fire extinguisher readily available, and drape2fire rettedant blankets around and below the panel.

.

/

Maintenance Sign-Off Date

A37. Repair hole at location of Component 56 shown on NPPD
Drawing SKE-EE-63. Repair by cutting a piece of plate A36 grade
and 3/16" thickness to the shape as hole being repaired. Flush
veld the piece using oxy-acetylene weld on both sides of panel and
grind to smooth finish. Reference Weld Procedure M.P.7.7 P1-K.~s

[ Plate received under PO 251950.
C

/
Maintenance Sign-Off Date

A38. Repair holes at location of Co=ponents 52, 53, 54, and 55 shown on
NPPD Drawing SKE-EE-63. Repair as outlined in Step A37.

.

/

Maintenance Sign-Off Date

A39. Repair holes at location of Components 54 and 55 shown on NPPD
Drawing SKE-EE-63. Repair as outlined in Step A38.

/

Maintenance Sign-Off Date

A40. Remove all existing plastic labels from Panel VBD-S. New labels
will be reinstalled later in this procedure.

/
Operator Sign-Off Date

,O.
( )
s_-
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A41. Prepare to paint Panel'VBD-S by masking of all components on the, .s

(\s,/) panel. Ensure no overspray of adjoining panels. Also mask all
cut outs from the rear to prevent paint spray in the back of the
panel.

/
-

Painter Sign-Off Date

A42. Paint Panel VBD-S as directed by Operations Department.

/

Painter Sign-Off Date

A43. Install Level Indicators RW-LI-828, 829, 830, and 831 in the
position shown on NPPD Drawing SKE-EE-62. Indicators are
purchased under PO 250776. See installation instructions provided
with the indicators.

-/
Electrical Sign-Off Date

A44. Mount the transformer assembly removed in Step A6 in the position
shown on NPPD Drawing SKE-EE-64.

/

Electrical Sign-Off Date

/ \ A45. Mount and terminate Items 52, 53, 54, and 55 in the position shown
\s_s/ on NPPD Drawing .SKE-EE-62. Reference B&R Drawing 3255, Sheet 79,

for electrical termination.

/

Electrical Sign-Off- Date

A46. Install Fuse Holders 829A, 829, 12, 828, 830, 831, and 900 in the
position shown on NPPD Drawing SKE-EE-64.

,

_ _ ._ _
/

Electrical Sign-Off Date

A47. Install Power Supplies RW-ES-12, RW-ES-829 and Alarm
Module RW-AM-900 in the position shown on NPPD Drawing SKE-EE-64.
Power supplies received under PO Alarm Module received.

under PO .

I- -- -.

Electrical Sign-Off Date

A48. Install and terminate Yard Electric Manhole Sump Pump Y control
switch and lights (Item 39) in the position shown on NPPD Drawing
SKE-EE-62. Reference B&R Drawing 3255, Sheet 79, and Honeywell
Drawing 1550-204 for electrical terminations.

~

Electrical Sign-Off Date

.
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f-~s A49. Install and terminate Yard Electric Manhole Sump Pump W control

( switch and lights (Item 38) in, the position shown one NPPD 3)
\~ Drawing SKE-EE-62. Reference B&R Drawing ' 3255, Sheet 79, and,

Honeywell Drawing 1550-204 for electrical terminations.

/
Electrical Sign-Off Date

A50. Install and terminate ERP Sump Pump Z-1 control switch and lights
(Item 44) in the position shown on NPPD Drawing SKE-EE-62. .

Reference B&R Drawing 3255, Sbeet 79, and Honeywell
Drawing 1550-204 for electrical terminations.

'

/, , - . . - ..

Electrical Sign-Off Date
. . .... . . . .

A51. Install and terminate ERP Sump Pump Z-2 control switch and lights
(Item 45) in the position shown on NPPD Drawing SKE-EE-62.
Reference B&R Drawing 3255, Sheet 79, and Honeywell
Drawing 1550-204 for electrical terminations.

/
Electrical Sign-Off Date

A52. Pull and terminate Cables IT339 and IT341 (both 3TP No. 16SH) from
RTD CAB "B" to Panel VBD-S. Route cable through Section 205.
Tray C214; Section 206 Tray C214; Section 207, Tray C217;

O Section 209 Tray C217; Section 211. Tray C217; and Section 212
Tray C216. Enter Panel VBD-S through the Division 11 riser. See
NPPD Drawing SKE-EE-66 for electrical terminations. Cable is
tagged and stored at Warehouse Location WH-3-12-M.

. / ~~

Electrical Sign-Off Date

A53. Pull and terminate Cable IT 340, 3TP No. 16SH from Forboro CAB PL1
to Panel VBD-S. Route cable through Trays C205. Section 215;
C205, Section 210; C203 Section 211; and C202,. Section 212.
Enter Panel VBD-S through Division I riser. See NPPD 4.

Drawing SKE-EE-66 for electrical terminations. Cable is tagged
and stored at Warehouse Location WM-3-12-M.

/
Electrical Sign-off Date

AS4. Terminate Cables C777 and C778 f rca PMIS in Panel VBD-S as shown
on NPPD Drawing SKE-EE-66.

/-

Electrical Sign-Off Date

a
.
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, ~N A55. Install cabinet wires for indicators RW-LI-828, 829, 830, 831,'

i, j 900, Power Supplies RW-ES-12 and 829, and Fuses 828, 829, 830,
'u 831, and 900, and Alarm Module RW-AM-900 as shown on NPPD

Drawing SKE-EE-66.

/

Electrical Sign-Off Date

A56. Install a cabinet wire from TB7, Terminal 550 to one side of Fuse
Holder 829A. Exercise caution as Terminal 550 is energized with
120VAC.

/
Electrical Sign-off Date

A57. Install a cabinet wire from the other side of Fuse Holder 829A to
the AC High input of Power Supply RW-ES-829.

/

Electrical Sign-Off Date

A38. Install a cabinet wire from TB7, Terminal 551 to the AC LO input
of Power Supply RW-ES-829. Exercise caution as Terminal 551 is
energized with 120VAC.

/*

e~'s Electrical Sign-Otf Date
(
\-- A59. Full and terminate a 3C#12 cable frem Control Room Panel'VBD-J to

Panel VBD-S. Connect VBD-J Terminal 218 to VED-S Terminal 573.
Connect VBD-J Terminal 219 to VBD-S Terminal 574. Cable has been
requisitioned from Cable Contract 84-050 and is stored at
Warehouse Location WH-3-12-M. Exercise caution as terminals in
VBD-J are energized with 120VAC.

.

/
Electrical Sign-Off Date

A60. Install cabinet wire in Panel VBD-S from Terminal 573 to one side
of AC Fuse Holder 12. Exercise caution as Terminal 573 is
energized with 120VAC..

_ _ /
Electrical Sign-Off Date

A61. Install cabinet wire in Panel VBD-S from Terminal 574 to the LO
input terminal of Power Supply RW-ES-12. Exercise caution as
Terminal 574 is energized with 120VAC.

/_

Electrical Sign-Off Date

V)
.
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A62. Insert AC Fuse Block Fuses 12 and 829A. Fuses to be rated 1A.,s

( Tune Power Supplies RW-ES-12 and RW-ES-829 for 25VDC ! SVDC:'

\ Do not insert DC fuses at this time.

/
I&C Sign-Off

,

Date

A63. Inform the shift supervisor the Augmented Radwaste HVAC Trouble
Alarm will be temporarily disabled. This alarm is being moved.to
the Panel R annunicators. The window on Annunciator S-1 will now
be the TORUS AREA HIGH LEVEL alarm.

I

Shift Supervisor Sign-Off Data

A64. Life Cable A562 from Annunciator S-1. Full back and terminate on
TB7 Terminals 574 and 575 in Panel VBD-S as shown on SPPD
Drawing SKE-EE-66.

/
Electrical Sign-Off Date

A65. Install cabinet wires from Alarm Module RW-AM-900 Terminals 5 and
7, to Annunciator S-1, Window 6-2, as shown on NPPD
Drawing SKE-EE-66.

.

|/x

[ \ Electrical Sign-Off Date
\

A66. Remove existing Windov 6-2 ARW-HVAC TROUBLE f rom Annunciator S-1
and install in Annunciator R-1, Windov 4-4. Install new
Windov 6-2 TORUS AREA HIGH LEVEL in Annunciator S-1.

/ '

Electrical Sign-Off Date

A67. Full and terminate Cable A596, 3C No. 12, f rom Panel VBD-S to
Panel VBD-R, Annunciator R-1, Window 4-4. Cable has been
requisitioned from Contract 84-050 and is stored at warehouse
location WH-3-12-M. See NPPD Drawing .SKE-EE-66 for electrical
terminations.

/
Electrical Sign-Off Date

A68. Install new labels on Panel VBD-S as shown on NPPD
Drawing SKE-EE-62.

.

/
Operator Sign-Off Date

\v
-14-
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A69. Apply demarcation lines to Panel VBD-S as shown on NPPDc.,
( ) Drawing SKE-EE-62. Enhancement material has been purchased under
( PO 245946 and .

/
Operator Sign-Off Date

A70. Replace torus area Level Indicator Scale RW-LI-900. New scale
purchased under PO 248379.

~

I&C Sign-Off Date

A71. Zone mark displays RW-L1-828. RW-L1-829. RW-L1-830. RW-L1-831, and
RW-L1-900 as outlined in the Cooper Nuclear Station Control Room
Human Factors Engineering Standards and Implementation Guidelines,
Section 4.3, Step 3, page 4-5.

/
I&C Sign-Off Date

Section B

Note: Steps B1 through B22 may be performed while the reactor is I

critical. Steps B23 through B34 should be performed with the
reactor in cold shutdown and af ter Section A of this Design Change

O has been completed.
1

Bl. Notify the Control Room shif t supervisor of installation and
request clearance.

I

Shife Supervisor Sign-Off Date t.
.

B2. Perform bench test calibration of Level Transmitter RW-LT-828 for
Sump 1A. Instrumentation received under PO 250615. See NPPD
Drawing SKE-EE-75 for calibration data.

. . . . . . - _ _ . /

I&C Sign-Off Date.

B3. Fabricate four remote diaphram seal mounting brackets as shown on
NPPD Drawing SKE-EE-67, Sheet 3.

- -_ - /
_

Maintenance Sign-Off Date

B4. Fabricate one remote diaphram seal mounting bracket for the torus
area level transmitter as shown on NPPD drawing SKE-EE-67,
Sheet 3. Due to easier access to the remote seal the 1 1/2 inch
galvanized rigid conduit will not need to be as long as the sump
units, field fit to desired length not to exceed 84 inches.

. ._ _ /
Maintenance Sign-Off Date

.
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s; B5, Fabricate five transmitter Unistrut mounting plates as shown on

( ) NPPD Drawing SKE-EE-76. | "a4-- ' .-

'% /
/

Maintenance Sign-Off Date ,

B6. Fabricate five Unistrut mounting plates for . 6x4x4 Hoffman
~ enclosures as shown on NPPD Drewing SKE-EE-76. j

/-

Maintenance Sign-Off Date

B7. Fabricate ten pieces of essential commercial grade P33 Unistrut as
shown on NPPD Drawing SKE-EE-76. .- - - .i

. . - , , . . . . f ,,,

Electrical Sign-Off Date

B8. Ensure the Mechanical Installation section of Rosemount
Instruction Manual 4302, Rev. C, has been read prior to proceeding
with the following steps.

/
Electrical Sign-Off Date

/-

I&C Sign-Off .Date

59. Using a 1/2-inch masonry drill bit, drill six holes in the
concrete to a depth of 1 3/4" as shown on NPPD Drawing SKE-EE-76.
Care must be taken to ensure when drilling that when the
transmitter is mounted, the center line of the transmitter is
exactly seven feet above the floor. Horizontal positioning is
allowed to, avoid rebar. The transmitter capillary tubing is

- 30 ft. in length so the transmitter assembly should be positioned
on the wall center of the sump. There is enough slack to allow
positioning three feet to the right if required.

.- /
Electrical Sign-Off Date

BIO. Insert essential commercial grade 3/8-inch Hilti Drop In Anchors
in each hole and attach the Unistrut to the wall. Use 3/8" x 3/4"
bolts and washers and torque to 25 ft. lbs.

._. _ ._ /

Torque Wrench No. Electrical Sign-Off Date

B11. Attach the Rosemount bracket to the mounting plate fabricated in
Step B5 as shown in Figure 3 of the Instruction Manual. Use four
each 5/16-18 stainless steel bolts and nuts (ASTM A-193, Class 2
Grade B-8) . - Torque each bolt to 200 in. Ibs.

/
Torque Wrench No. 1&C Sign-Off Date

.
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B12. Bolt new Transmitter RW-LT-828 to mounting bracket as sh'own on

O Figure 3 of Instructica Manual. Use four each 7/16-20x3/4 bolts
and nuts with washer. Torque to 250 in, lbs.

/
. Torque Wrench No. I&C Sign-Off Date

B13. Attach transmitter and mounting plate to the Unistrut installed in
Step B10. Use essential commercial grade 3/8 x 3/4, ASTM A307 and
Unistrut nuts. Torque to 19 ft. lbs.

/
Torque Wrench No. 15C Sign-Off Date

B 14. - Attach 6x4x4 Hof fman enclosure to mounting plate and Unistrut
fabricated in Step B6. Use essential commercial grade 1/4 x 3/4
ASTM A307 bolts. Hoffmans purchased under Po 250165.

/
Electrical Sign-Off Date

B15. Ensure the Electrical Installation section of Rosemount
Instruction Manual 4302, Rev. C. have been read prior to
proceeding with the following steps.

/
Electrical Sign-Off Date

i
B16. Two conduit hubs are provided. Choose one based on convenience of

tying to Hoffman enclosure and plug ' the other using 1/2-14NPT
stainless steel pipe plug and thread sealant. Torque t o,
150 in.lbs.

/

- Torque Wrench No. Electrical Sign-Off Date

Bi7. -Install Rosemount Model 353C nuclear qualified conduit seal using
thread sealant on the transmitter side. Torque to 150 in. Ibs.
The short 12-inch leads are the transmitter side. Seals received
under PO 250615.

/

Torque Wrench No. Electrical Sign-Otf Date

B18. Install oil tight conduit from the transmitter conduit seal to the
local Hoffman en:losure.

_
/

Electrical Sign-off Date

B19. Install 3/4-inch rigid conduit from the local Hoffman enclosure to
TB390 at Instrument Rack 25-7. See NPPD Drawing SKE-EE-67
Sheets 1 and 2 for conduit route and hanger locations.

/. ,
,.

Electrical Sign-Off Date
.
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B20. Full and terminate Cable IT342 ITP, No. 16 SH Cable from locale
( .Hoffman enclosure to TB390 at Instrument Rack 25-7. Cable has
'\ been requisitioned from Cable Contact 84-050 and is . stored at

warehouse location WH-3-12-M. Raychem splice IT342 to Cable NB4
in TB390 in accordance with CNS Splice Procedure M.P.7.3.26.
Raychem splice . Cable IT342 to Rosemount conduit seal at local
Hoffman enclosure. See NPPD Drawing SKE-EE-66 for terminations.

/

Electrical Sign-Off Date

/

Q.C. Sign-Off Date

B21. Terminate Cables NB4 and IT339 in RTD CAB "B" as shown on NPPD
Drawing SKE-EE-66.

/

Electrical Sign-Off Date

B22. Connect Rosemount conduit seal to Transmitter RW-LT-828 as shown
on NPPD Drawing SKE-EE-66. Torque each screw to 5 in. lbs.
Do not tighten down cover at this time.

/ l

Torque Wrench No. I&C Sign-Otf. Date

B23. Isolate Sump 1A by closing Valves 770AV-123-F and 767AV-123-F.
There will be one 4-inch drain line (1-RW-322-4) that can not be
isolated. This line should be stopped with an inflatable rubber
plug. Tag valves closed. Reference B&R Drawing 2038.

/
Clearance Order No. Operator Sign-Off Date

-
i

'

B24. Manually pump the level of Sump 1A to the lowest level possible
without damaging the pump using either sump pump. At this point,
use a portable cung pump and remove remaining liquid, storing in
drums.

/.

Maintenance Sign-Off Date

B25. De-energize and tag open the Reactor Building floor drain Sump
Pumps 1A-1 and 1A-2 by opening Breaker ID at MCC-K and Breaker 2C
at MCC-R. Reference B&R Drawing 3006, Sheet 5, and Drawing 3007,
Sheet 6.

. /
Clearance Order No. Operator Sign-Off Date

.

-18-
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n B26. Cut a 8-inch dianeter hole through the top of Sump 1A. Due-to
i leck of drawings, showing obstructions.inside the sump, this hole(d will be field located once access within the sump is achieved.

/
Maintenance Sign-Off Date

B27. Install remote diaphram seal bracket fabricated in Step B3 at
Reactor Floor Sump 1A as shown on NPPD Drawing SKE-EE-67 Sheet 3.

/
Maintenance Sign-Off Date

B28. Install remote diaphram seal for Transmitter RW-LT-828 in Susp 1A
as shown on.NPPD Drawing SKE-EE-67, Sheet 3.-

/

ISC Sign-Off Date

B29. Install DC Fuse FU328 (1/4 Amp) at Control Room Panel VBD-S as
shown on NPPD Drawing SKE-EE-64 Loop calibrate level Transmitter
RW-LT-828 to level Indicator RW-LI-828 at Panel VBD-S and PMIS
Computer Point N340. See NPPD Drawing SKE-EE-75 for calibration
data.

/

I&C Sign-Off Date
i

B30. Inspect electrical housing cover and 0-ring for cleinliness. If

chips and dirt are present, clean per Rosemount Instruction
Manual.

/
I&C Sign-Off Date

,

B31. Install electrical housing covers and torque to 200 in. Ibs.

.
/

Torque Wrench No. I&C Sign-Off Date

B32. Visual inspection by Engineering.

.
/

Engineer Sign-Ott Date

B33. Notify the Control Koom of completion of installation and that
Transmitter RW-LT-828 and Indicator RW-LI-828 are ready for
service. In addition, remove inflatable rubber plugs installed in
Step B23, remove tagging orders placed in Step B23, and return
Sump Pumps 1-Al and 1-A2 to service.

_. /
Operator Sign-Otf Date

.
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B34. Drain drums of water removed in Step B24 back into the Reactor,,

/ \ Building floor drain Su=p 1A. Dispose of drums in accordance with

Q# radiation protection procedures.

/

Maintenance Sign-Otf Date

Section C

Note: 'iteps C1 through C18 may be performed waile the reactor is.

critical. Steps C19 through C30 should to performed with the
reactor in cold shutdown and after Section A of this Design Change
has been completed.

C1. Notify Control Room shift supervisor of installation and request
clearance.

/
Shitt Supervisor Sign-Ott Date

C2. Perform bench test calibration of Level Transmitter RW-LT-829 for
Sump 1B. Instrumentation received under PO 250615. See NPPD
Drawing SKE-EE-75 for calibration data.

/
~

I6C Sign Off Date

( C3. Ensure the Mechanical Installation section of Rosemount
Instruction Manual 4302. Rev. C, has been read prior to proceeding
with the following steps.

/
'

Electrical Sign-Off Date

/

I&C Sign-Off Date

C4. Using a 1/2-inch masonry drill bit, drill six holes in the
concrete to a depth of 1 3/4" as shown on NPPD Drawing SKE-EE-76.
Care must be taken to ensure when drilling that when the
transmitter is mounted, the center line of the transmitter is
exactly seven feet above the floor. Horizontal positioning is
allowed to avoid rebar. The transmitter capillary tubing is
30 ft. long so the transmitter assembly should be positioned on
the wall, center of the sump. There is enough slack to allow
positioning three feet to the right if required.

- -. /
Electrical Sign-Off Date

OO
.
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| C5. Insert essential. comercial grade 3/8-inch Hilti Drop -In Anchors *

;
. in each hole and attach the Unistrut cut in B7. Use 3/8" x 3/4"

essential consnercial grade bolts and washers. Torque - to
25 ft. Ibs.

|

Torque Wrench No. Electrical Sign-Off Date

C6. Attach the Rosemount bracket to the mounting plate fabricated in,

i Step B5 as shown in Figure 3 of the Instruction Manual. Use four
each 5/16-18 stainless steel bolts and nuts (ASTM A-193, Class 2, ,

Grade B-3) . Torque each bolt to 200 in. Ibs. !

t

/ ,

Torque Wrench No. I&C Sign-Of1 Date

C7. Bolt new Transmitter RW-LT-829 to mounting bracket as shown on
Figure 3 ot' Instruction Manual. Use four each 7/16-20x3/4 bolts >

vith vasher. Torque to 250 in. Ibs. :

!

, /

l Torque Wrenca No. I&C Sign-Of1 Data
l

"C8. Attach transmitter and mounting plate to the Unistrut installed in
Step C5. Use essential cosanercial grade 3/8 x 3/4, ASTM A307
bolts and Unistrue nuts.. Torque to 19 ft. Ibs.

Torque Wrench NiI~ I&C Sign-Off Date
'

C9. Attach 6x4x4 Hof fman enclosure to mounting plate and Unistrut.
Plate fabricated in Step B6. Use essential commercial grade 1/4 x
3/4 ASTM A307 bolts. Hoffmans purchased under PO 250165.

I f

Electrical Sign-Off Date

C10. Ensure the Electrical Insta11aticr. asction of Rosemount
| Instruction Manual 4302, Rev. C. have been read prior to !
' proceeding with the following steps. [

<

/,

| Electrical Sign-Off Date
1

( .. /
( I&C Sign-Off Date
|

!
C11. Two conduit hubs are provided. Choose one based on convenience of ,

tying to Hof fman enclosure and plug the other using 1/2-14NPT
'

stainless steel pipe plug and thread sealant. Torque to
150 in.lbs. .

I
. I

Torque Wrench No. Electrical Sign-Ott Date

i

| !
-
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C12. Install Rosemount Model 353C nuclear qualified conduit seal using

(,--) thread sealant on the transmitter side. Torque to 150 in. Ibs.
\,s_,- The short 12-inch leads are the transmitter side. Seals are

received under P0 250615.

/
Torque Wrench No. Electrical Sign-Off Date

C13. Install oil tight conduit from the transmitter conduit seal to the
local Hoffman enclosure installed in Step C9.

/

Electrical Sign-Ott Date

C14. Install 3/4-inch rigid conduit from the local Hoffman enclosure to
TB297 at Instrument Rack 25-1. See NPPD Drawing SKE-EE-67,
Sheets I and 2 for conduit route and hanger locations.

I

Electrical Sign-Otf Date

C15. Full and terminate Cable IT343. ITP, No. 16 SH from local Hoffman
enclosure to TB297 at Instrument Rack 25-1. Cable has been
requisitioned from Cable Contact 84-050 and is stored at warehouse
location WH-3-12-M. Raychem splice IT343 to Cable IT322 in TB390
in accordance with CNS Splice Procedure M.P.7.3.26. Rayches
splice Cable IT343 to Rosemount conduit seal at local Hoffman

/' \ enclosure. See NPPD Drawing SKE-EE-66 for terminations.

/
Electrical Sign-Off Date

/
Q.C. Sign-Off Date

C.16. Raychem splice Cables IT322 and IT321 at terminal box located near
MCC-K in accordance with CNS Splice Procedure M.P.7.3.26. See
NPPD Drawing SKE-EE-66 for termination.

/
Electrical Sign-Off Date

/

Q.C. Sign-Ott Date

C17. Terminate Cables IT321 and IT340 at Foxboro Cabinet PL1 as shown
on NPPD Drawing SKE-EE-66.

. /
Elaetrical Sign-Off Date

iV
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-m CIS. Connect Rosemount conduit seal to Transmitter RW-LT-829 as shown

(d) on NPPD Drawing SKE-EE-66. Torque each screw to 5 in. Ibs.
Do not tighten down cover at this time.

/

Torque Wrench No. 16C Sign-Off Date

C19. Isolate Sump 1B by closing Valve 768AV-123-F. Tag the valve
closed. There are two 4-inch lines which can not be isolated
located at the bottom of the sump. These lines should be stopped
with inflatable rubber plugs. Reference B&R Drawing 2038.

I
Clearance Order No. Operator Sign-Of1 Date

C20. Manually pump the level of Sump 13 to the lowest level possible
without damaging the pump using either sump pump. At this point,
use a portable sump pump to remove the remaining liquid and store
in drums.

/

Maintenance Sign-Oti Date

C21. De-energize and tag open the Reactor Building floor drain Sump
Pumps 13-1 and IB-2 by opening Breaker 1E at MCC-K and Breaker 2D
at MCC-R. Reference B&R Drawing 3006, Sheet 5. and Drawing 3007,

e Sheet 6.
( '

\ /
Clearance Order No. Operator Sign-Off Date

C22. Cut a 8-inch diameter hole through the top of Sump 1B. Due to
lack of drawings showing obstructions within the sump, this hole
will be field located once access to the sump is achieved.

I
.

Maintenance Sign-Off Date

C23. Install remote diaphram seal bracket fabricated in Step B3 at
Reactor Sump 1B as shown on NPPD Drawing SKE-EE-67, Sheet 3.

/
Maintenance Sign-Off Date

C24. Install remote diaphram seal for Transmitter RW-LT-829 in Sump 1B
as shown on NPPD Drawing SKE-EE-67, $1.eet 3.

/

1&C Sign-Off Date

om
.
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C25. Install DC Fuse FU829 (1/4 Amp) at Control Room Panel VBD-S as~ . ,

[dT shewn on NPPD Drawing SKE-EE-64. Loop calibrate level Transmitter
RW-LT-829 to level Indicator RW-LI-829 at Panel VBD-S and PMIS
Computer Point N339. See NPPD Drawing SKE-EE-75 for calibration
data.

/
I&C Sign-Otf Date

C26. Inspect electrical housing cover and 0-ring for cleanliness. If

chips and dirt are present, clean per Rosemount Instruction
Manual.

/
I&C Sign-Ott Date

C27. Install electrical housing covers and torque to 200 in. Ibs.

/
Torque Wrench No. I6C Sign-Oft Date

C28. Visual inspection by Engineering.

/

Engineer Sign-Otf Date
.

C29. Notify the Control Room of completion of installation and that
[sj Transmitter RW-LT-829 and Indicator RW-LI-829 are ready for
( ,/ service. In addition, remove inflatable rubber plugs installed in

Step C19, remove tagging orders placed in Step C19, and return
Sump Pumps 1-B1 and 1-B2 to service.

/
Operator Sign-Off Date

C30. Drain drums of water removed in Step C20 back into the Reactor
Building floor drain Sump 13. Dispose of drums in accordance with
radiation protection procedures.

. _. _
/

Maintenance Sign-Off Date

Section D

Note: Steps D1 through D17 may be performed while the reactor is,
critical. Steps D18 through D29 should be perforced with the
reactor in cold shutdown and after Section A of this Design Change
has been completed.

D1. Notify the Control Room shift supervisor of installation and
request clearance.

|. - (j Shiit Supervisor Sign-Of f Date

.
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D2. Perform bench test calibration of Level Transmitter RW-LT-830'for
Sump IC. Instrumentation has been received under P0 250615. See
NPPD Drawing SKE-EE-75 for calibration data..

/
1&C Sign Off Date

D3. Ensure the Mechanical Installation section of the Rosemount
Instruction Manual 4302, Rev. C, has been read prior to proceeding
with the following steps.

/

Electrical Sign-Off Date

/

I&C Sign-Off Date

D4. Using a 1/2-inch masonry drill bit, drill six holes in the
concrete to a depth of 1 3/4" as shown on NPPD Drawing SKE-EE-76.
Care must be taken to ensure when drilling that when the
transmitter is mounted, the center line of the transmitter is
exactly seven feet above the floor. Horizontal positioning is
allowed to avoid rebar. The transmitter capillary tubing is
30 ft. in length so the transmitter assembly should be positioned
on the wall, center of the sump.

.

/
Electrical Sign-Off Date

D5. Insert essential commercial grade 3/8-inch Hilti Drop In Anchors
in each hole and attach the Unistrut cut in B7. 'se 3/8" x 3/4"
essential commerefsi grade bolts and washers. Torque to
25 ft. Ibs.

/
- ", -Torque Wrench No. Electrical Sign-Off Data

D6. Attach the Rosemount bracket to the mounting plate fabricated in
~

- -Step B5 as shown in Figure 3 of the Rosemount Instruction Manual.
. Use four each 5/16-18 stainless steel bolts and nuts (ASTM A-193,

~ ~ ' Class 2, Grade B-8). Torque each bolt to 200 in. Ibs.

/

Torque Wrench No. 1&C Sign-Otf Date

D7. Bolt new Transmitter RW-LT-830 to mounting bracket as shown on
Figure 3 of Instruction Manual. Use four each 7/16-20x3/4 bolts
with washers. Torque to 250 in. Ibs.

_. _ /
Torque Wrench No. 16C Sign-Off Date

,

'
-25-

!

,_ _ - - _ . , _ , _ , _ _ _ _ _ _ _ _ _ _ , _ _ _ _.-~,, _ . _ - . _ _ _ --,. _ _-_ - _ _



_ _ _ . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _

. , . . ,

4 d% g

(,
D8. Attach transmitter and mounting plate to the Unistrut installed in

Step DS. Use essential commercial grade 3/8 x 3/4, ASTM A307
bolts and Unistrut nuts. Torque to 19 ft. Ibs.

/
Torque Wrench No. 1&C Sign-Otf Date

D9. Attach 6x4x4 Hoffman enclosure to mounting plate and Unistrut.
Plate fabricated in Step B6. Use essential commercial grade 1/4 x
3/4 ASTM A307 bolts and washers. Hoffman received under
Po 250165.

/
Electrical Sign-Off Date

D10. Ensure the Electrical Installation section of the Rosenount
Instruction Manual 4302, Rev. C, has been read prior to proceeding
with the following steps.

/
Electrical Sign-Off Date

/
16C Sign-Off Date

D11. Two conduit hubs are provided. Choose one based on convenience of
tying to Hoffman enclosure and plug the other using 1/2-14NPT
stainless steel pipe plug and thread sealant. Torque to
150 in.lbs.

/
Torque Wrench No. Electrical Sign-Off Date

D12. Install Rosemount Model 353C nuclear qualified conduit seal using
thread sealant on the transmitter side. Torque to 150 in. Ibs.-

The short 12-inch leads are the transmitter side. Seals are
received under PO 250615.

~ "

Torque Wrench No. Electrical Sign-Off Date

D13. Install oil tight conduit from the transmitter conduit seal to the
local Hoffman enclosure.

. .. /
Electrical Sign-oft _ Date

D14. Install 3/4-inch rigid conduit from the local Hoffman enclosure to
TB222 at Instrument Rack 25-62. See NPPD Drawing SKE-EE-67.
Sheets 1 and 2 for conduit route and hanger locations.

__ /
Electrical Sign-Off Date

.
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fw D15. Full and terminate Cable IT344. ITP, No. 16 SH from local Hoffman
\ enclosure to TB292 at Instrument Rack 25-62. Cable has been(d requisitioned from Cable Contact 84-050 and is stored at warehouse

location WH-3-12-M. Raychem splice IT344 to Cable RH37 in TB222
,

i in accordance with CNS Splice Procedure M.P.7.3.26. Raychem
"splice Cable IT344 to Rosemount conduit seal in local Hof fmais

enclosure. See NPPD Drawing SKE-EE-66 for terminations.

/
Electrical Sign-Off .Date

1 /
Q.C. Sign-Off Date

. . . ...,:

{ D16. Terminate Cables RH37 and IT339 in RTD CAB "B" as shown on NPPD
Drawing SKE-EE-66. - - - - - - ".-

' -

/

.

<

Electrical Sign-Off Date

D17. Connect Rosemount conduit seal to Transmitter RW-LT-830 as shown
; 'on NPPD Drawing SKE-EE-66. Torque each screw to 5 in. Ibs.

Do not tighten down cover at this time.

/

Torque Wrench No. 160 Sign-Off Date

D18. Isolate Sump 1C by closing Valve 773AV-123-F. Tag the valve4

; closed. There will be one 4-inch drain line near the top that can'

not be isolated. This line should be stopped with an inflatable
rubber plug. Reference B&R Drawing 2038.

_

/
Clearance Order No. Operator Sign-Off Data

D19. Manually pump the level of Sump 1C to the lowest level possibla
without damaging the pump using either sump pump. At this point, ,

use a portable sump pump and remove the remaining water and store
in drums.

<

_. . /
i Maintenance Sign-Off Date

D20. De-energize and tag open the Reactor Building floor drain Sump
Pumps 1C-1 and IC-2 by opening Breaker 2E at MCC-R and Breaker 3D
at MCC-S. Reference B&R Drawing 3006, Sheet 5, and Drawing 3007,
Sheet 6.

__. ._. /
Clearance Order No. Operator Sign-Off Date

>

' '
-

4
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.S D21. Cut a 8-inch diameter hole in the top of Sump IC. Due to lack of,

f drawings detailing obstructions within the sump, this hole will be'
' field located once access to the sump is achieved.

/

Maintenance Sign-Off Date

D22. Install the remoto diaphram seal bracket fabricated in Step B3 at
Reactor Sump IC as shown on NPPD Drawing SKE-EE-67, Sheet 3.

/
Maintenance Sign-Off Date

D23. Install remote diaphram seal for Level Transmitter RW-LT-830 in
Sump IC as shown on NPPD Drawing SKE-67, Sheet 3.

/
15C Sign-Off Date

D24. Install DC Fuse FU830 (1/4 Amp) at Control Room Panel VBD-S as
shown on NPPD Drawing SKE-EE-64 Loop calibrate level Transmitter
RW-LT-830 to level Indicator RW-LI-830 at Panel VBD-S and PMIS
Computer Point N341. See NPPD Drawing SKE-EE-75 for calibration
data.

/
*

I&C Sign-Off Date
.

D25. Inspect electrical housing cover and 0-ring for cleanliness. If

chips and dirt are present, clean per Rosemount Instruction
Manual.

/

I&C Sign-Off Date

D26. Install electrical housing covers and torque to 200 in. Ibs.

/

Torque Wrench No. 15C Sign-Off Date

D27. Visual inspection by Engineering.

/
Engineer Sign-Otf Date

D28. Notify the Control Room of completion installation and that
Transmitter RW-LT-830 and Indicator RW .I-830 are ready for
service. In addition, remove inflatablo rubber plugs installed in
Step D20, remove tagging orders placed in Step D20, and return
Sump Pumps 1-C1 and 1-C2 to service.

._ /
Operator Sign-Off Date
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D29. Drain drums of water removed in Step D19 back into the Reactor

Os Building floor drain Sump IC. Dispose of drums in accordance with
radiation protection procedures.

/

Maintenance Sign-Off Date-

Section E

Note: Steps El through E17 may be performed while the. reactor is
critical. Steps E18 through E29 should be performed with the
reactor in cold shutdown and after Section A of this Design Change
has been completed.

El. Notify the Control Room shift supervisor of installation and
request clearance.

/
Shift Supervisor Sign-off Date

E2. Perform bench test calibration of Level Transmitter RW-LT-831 for
Susp 1D. Instrumentation received under Po 250615. See NPPD
Drawing SKE-EE-75 for calibration data.

/-

N
E3. Ensure the Mechanical Installation section of the Rosemount

Installation Manual 4302, Rev. C, has been read prior to
proceeding with the fellowing steps.

,

/

Electrical Sign-Off Date

_. /
I&C Sign-Off Date,

E4. Using a 1/2-inch masonry drill bit, drill six holes in the
concrete to a depth of 1 3/4" as shown on NPPD Drawing SKE-EE-76.
Care must be taken to ensure when drilling that when the
transmitter is mounted, the center line of the transmitter is
exactly seven feet above the floor. Horizontal positioning is
allowed to avoid rebar. The transmitter capillary tubing is
30 ft. long so the transmitter assembly should be positioned on
the wall, center of the sump.

_ _ _ _ /
Electrical Sign-Off Date

E5. Insert essential commercial grade 3/8-inch Hilti Drop In Anchors
in each hole and attach the Unistrut cut in Step B7. Use 3/8" x
3/4" essential commercial grade bolts and washers. Torque to
25 ft. Ibs. See NPPD Drawing SKE-EE-76.

Torque Wrench No. Electrical Sign-Off Date
.
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E6. Attach the Rosemount bracket to the mounting plats faUicated'inm

[dj Step B5 as shown on Figure 3 of the Rosemount Instruction Manual'.
Use four each 5/16-18 stainless steel bolts and nuts (ASTM A-193,,

Class 2 Grade B-3). Torque each bolt to 200 in. Ibs.
)

/#

Torque Wrench No. I&C Sign-Ott Date

E7. Bolt new Transmitter RW-I.T-830 to mounting bracket as shown on
Figure 3 of Instruction Manual. Use four each 7/16-20x3/4 bolts
with washers. Torque to 250 in. Ibs.

< i

/ i

Torque Wrench No. 16C Sign-Off Date

| E8. Attach transmitter and mounting place to the Unistrut installed in
! Step E5. .Use essential ccamercial grade 3/8 x 3/4, ASTM A307

bolts, washers, and Unistrut nuts. Torque to 19 ft. ibs.

/ |
Torque Wrench No. 16C Sign-Off Date<

i

1 E9. Attach 6x4x4 Hoffman enclosure to mounting plate and Unistrut.
Plate fabricated in Step B6. Use essential commercial grade 1/4 x
3/4 ASTM A307 bolts, washers, and Unistrut nuts. Hoffman received
under PO 250165. See NPPD Drawing SKE-EE-76.

..I / !
\ Electrical Sign-Off Date !

4

E10. Ensure the Electrical Installation section of the Rosemount'

Instruction Manual 4302, Rev. C has been read prior to proceeding
! with the following steps.

/.,
Electrical Sign-Off Date

,

;
j,

I6C Sign-Off Date

E11. Two conduit hubs are provided. Choose one based on convenience of '

3

tying to Hof fman enclosure and plug the other using 1/2-14NPT;

i stainless steel pipe plug and thread sealant. Torque to ,

j 150 in.lbs. j

/ :. . . . .

Torque Wrench No. Electrical Sign-Off Date

IE12. Install Rosemount Model 353C nuclear qualified conduit seal using;

thread sealant on the transmitter side. Torque to 150 in. Ibs.
The short 12-inch leads are the transmitter side. Seals are ;

'received under PO 250615.
I

Torque Wrench No. Electrical Sign-Off Date
-

,
.
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E13. Install oil tight conduit from the transmitter conduit seal to the,,_s

( T local Hoffman enclosure.

/
^

Electrical Sign-Otf Date
A

E14. Install 3/4-inch rigid conduit f rom the local Hoffman enclosure to
T3226 at Instrument Rack 25-60. See NPPD Drawing SKE-EE-67
Sheets 1 and 2 for conduit route and hanger locations.

/
Electrical Sign-Off Date

E15. Pull and terminate Cable IT345. ITP. No. 16 SH from local Hoffman
enclosure to TB226 at Instrument Rack 25-60. Cable has been
requisitioned from Cable Contact 84-050 and is stored at warehouse
location WH-3-12-M. Raychem splice IT345 to Cable CS59 in TB226
in accordance with CNS Splice Procedure M.P.7.3.26. Raychem
splice Cable IT345 to Rosemount conduit seal in local Hoffman
enclosure. See NPPD Drawing SKE-EE-66 for terminations.

/
Electrical Sign-Off Date

/.

Q.G. Sign-Off Date

[' E16. Terminate Cables CS59 and IT339 in RTD CAB "B" as shown on NPPD
' Drawing SKE-EE-66., ,

/

Electrical Sign-Off Date
.

E17. Connect Rosemount conduit seal to Transmitter RW-LT-831 as shown
on NPPD Drawing SKE-EE-66. Torque each screw to 5 in. Ibs..

Do not tighten down cover at this time.

/
Torque Wrench t;o. I&C Sign-Off Date

E18. Isolate Sump 1D by closing Valves 769AV-123-F and 772AV-123-F.
Tag valves closed. There vill be two 4-inch lines that can not be
isolated . These lines should be stopped with inflatable rubber
plugs. Reference B&R Drawing 2038.

/
Clearance Order tio. Opetator Sign-Off Date

E19. Manually pump the level of Sump ID to the lowest level possible
without damaging the pump using either sump pump. At this point,
use a portable sump pump and remove the remaining water, storing !

in drinns.

.p /
Maintenance Sign-Ott Date

.
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E20. De-encrgire and tag open the Reactor Building floor drain Sump

['_s) Pumps 1D-1 and ID-2 by opening Breaker 2F at MCC-R and Breaker IE
\ / at MCC-S. Reference B&h 2 awing 3006, Sheet 5. and Drawing 3007,

_,

Sheet 6.

/
Clearance Order No. Operator Sign-Off Data

E21. Cut a 8-inch diameter hole in the top of Sump 1D. Due to lack of
drawings detailing obstructions within the sump, this hole will be
field located once access to the sump is achieved.

/
Maintenance Sign-Off Date

E22. Install the remote diaphram seal bracket (fabricated in Step B3)
at Reactor Floor Sump ID as shown on NPPD Drawing SKE-EE-67,
Sheet 3.

/

Maintenance Sign-Off Date

E23. Install remote diaphram seal for Level Transmitter RW-LT-831 in
Sump 1D as shown on NPPD Drawing SKE-EE-67, Sheet 3.

/-

I&C Sign-off Data,_s

E24. Install DC Fuse FU831 (1/4 Amp) at Control Room Panel VBD-S ass_,
shown on NPPD Drawing SKE-EE-64. Loop calibrate level Transmitter
RW-LT-831 to level Indicator RW-LI-831 at Panel VBD-S and PMIS
Computer Point N342. See NPPD Drawing SKE-EE-75 for calibration
data.

/-

1&C Sign-Ott Date

E25. Inspect electrical housing cover and C ring for cleanliness. If

chips and dirt are present, clean per Rosemount Instruction
Manual.

/
I&C Sign-Oft Date

E26. Install electrical housing covers and torque to 200 in. Ibs.

/
Torque Wrench No. I&C Sign-Oti Date

E27. Visual inspection by Engineering.

. /
Engineer Sign-Off Date

V
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E28. Notify the- Control Room of completion of insta11ation a'nd that~

(-] Transmitter RW-LT-831 and Indicator RW-LI-831 are ready for
i f service. In addition, remove inflatable rubber plugs installed in
V Step E18, recove tagging orders placed in Step E18, and return

Sump Pumps 1-D1 and 1-D2 to service.

/

Operator Sign-Ott Date

E29. Drain drums of water removed in Step E19 back into the Reactor
Building floor drain Sump 1D. Dispose of drums in accordance with
radiation protection procedures.

/
Maintenance Sign-Off Date

Section F

Note: Steps F1 through F19 may be performed while the reactor is
critical. Steps F20 through F27 should be performed after
Section A of this Design Change has been completed.

F1. Notify the Control Room shift supervisor of installation and
request clearance.

/
*

Shift Supervisor Sign-Off Date

b F2. Perform bench test calibration of Level Transmitter RW-LT-900.
Instrumentation received under PO 250615. See NPPD

'

Drawing SKE-EE-75 for calibration data.

/
I&C Sign Off Date

F3. Ensure the Mechanical Installation section of the Rosemount
Instruction Manual 4302, Rev. C, has been read prior to proceeding
with the following steps.

_ /
Electrical Sign-Off Date

/
I&C Sign-Off Date

F4. Using a 1/2-inch masonry drill bit, drill six holes in the
concrete to a depth of 1 3/4" as shown on NPPD Drawing SKE-EE-76.
Care must be taken to ensure when drilling that when the
transmitter is mounted, the center line of the transmitter is
exactly seventeen feet above the floor. Horizontal positioning is
allowed to avoid rebar. The new location for
Transmitter RW-LT-900 will be inside the to rus area, on the
platform above torus level Transmitters PC-LT-11 and PC-LT-12.

t

a i

Electrical Sign-off Date
.
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!
FS. Insert essential commercial grade 3/8-inch Hilti Drop In Anchorsn

in each hole and attach the Unistrut cut in Step B7. Use 3/8" e
('v) 3/4" essential commercial grade bolts and washers. Torque to

25 ft, lbs. See NPPD Drawing SKE-EE-76.

'

/
Torque Wrench No. Electrical Sign-Off Date

F6. Attach the Rosemount bracket to the mounting plate fabricated in
Step B5 as shown on Figure 3 of the Rose =ount Instruction Manual.
Use four each 5/16-18 stainless steel bolts and nuts (ASTM A-193,
Class 2, Grade B-8). Torque each bolt to 200 in. Ibs.

/

Torque Wrench No. ISC Sign-Off Date

F7. Bole new Transmitter RW-I.T-900 to mounting bracket as shown on
Figure 3 of Instruction Manual. Use four each 7/16-20x3/4 bolts
with vashers. Torque to 250 in. Ibs.

/

Torque Wrench No. I&C Sign-Off Date

i
i F8. Attach the transmitter and mounting plate to the Unistrue

installed in Step F5. Use essential commercial grade 3/8 x 3/4,
ASTM A307 bolts, washers, and Unistrut nuts. Torque to
19 ft. lbs.g)t

v /
Torque Wrench No. 15C Sign-Off Date

F9. Attach 6x4x4 Hoffman enclosure to mounting plate and Unistrut.
Plate was fabricated in Step B6. Use essential commercial grade

| 1/4 x 3/4 ASTM A307 bolts, washers, and Unistrut nuts. Hoffman
i received under PO 250165. See NPPD Drawing SKE-EE-76.

/

Electrical Sign-Off Date

F10. Ensure the Electrical Installation section of the Rosemount
Instruction Manual 4302, Rev. C, has been read prior to proceeding
with the following steps.

/

Electrical Sign-Off Date

| ~
/

I I&C Sign-Off Date

Fil. Two conduit hubs are provided on the transmitter. Choose one
based on convenience of tying to Hof fman enclosure and plug the

j other using ,1/ 2-14NPT stainless steel pipe plug and thread
sealant. Torque to 150 in.lbs.

/
Torque Wrench No. Electrical Sign-Off Date

-

'
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F12. Install Rosemount Model 353C nuclear qualified conduit seal using, ~s

( ) thread sealant on the transmitter side. Torque to 150 in. Ibs.

\_/ The short 12-inch leads are the transmitter side. Seals are
received under PO 250615.

|
Torque Wrench No. Electrical Sign-Off Date

F13. Install oil cight conduit f rom the transmitter conduit seal to the
local Hof fman enclosure.

/
Electrical Sign-Off Date

F14. Install 3/4-inch rigid conduit from the local Hoffman enclosure to
TB222 at Instrument Rack 25-62 in the SW quad. Field route on
existing DC starter hangers.

/
Electrical Sign-Off Date

F15. Pull and terminate Cable IT346 ITP, No. 16SH from local Hoffman
enclosure to TB222 at Instrument Rack 25-62. Cable has been
requisitioned from Cable Contact 84-050 and is stored at warehouse
location WR-3-12-M. Raychem splice IT346 to Cable RH39 in TB222
in accordance with CNS Splice Procedure M.P.7.3.26. Raychem
splice Cable IT346 to Rosemount conduit seal at local Hoffman,s
enclosure. See NPPD Drawing SKE-EE-66 for terminations.t 3

'\. s '
/

Electrical Sign-Off Date

/
Q.C. Sign-Off Date

F16. Terminate Cables RH39 and IT341 in RTD CAB "B" as shown on NPPD
Drawing SKE-EE-66.

/
Electrical Sign-Off Date

F17. Connect Rosemount conduit seal to Transmitter RW-LT-900 as shown
on NPPD Drawing SKE-EE-66. Torque each screw to 5 in. Ibs.
Do not tighten down cover at this time.

/
Torque Wrench No. I&C Sign-Of f Date

F18. Install the remote diaphram seal bracket fabricated in Step B4 on
the floor of the torus area below the transmitter as shown on NPPD
Drawing SKE-EE-67.

/
-- .,

Maintenance Sign-Off Datev}
'

.
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F19. Install the remote diaphram seal for Level Transmitter RW-LT-900
'in bracket installed in previous step.

.kx_ ,
I&C Sign-Off Date

F20. Isolate the air supply to existing Level Transmitter RW-LT-900'by
closing the valve prior to Solenoid Valve FIC-SPV-900. Cap the
line off. Reference B&R Drawing 1.D.-124. Sheet 138.

/
I&C Sign-Off Date

F21. Remove the 1/4-inch copper tubing running from RW-LT-900 to the
floor of the torus area. Discard.

. . c. ,
.

/
I&C Sign-Off Date

F22. Remove Solenoid Valve FIC-SPV-900, Air Regulator, Flow Indicating
Controller FIC-900, and Level Transmitter RW-LT-900. Label this
equipment and return to spare parts in accordance with radiation
protection procedures. Reference B&R Drawing I.D.-124, Sheet 138.

/
160 Sign-Off Date

F23. Install DC Fuse FU900 (1/4 Amp) at Control Room Panel VBD-S as
r shown on NPPD Drawing SKE-EE-64. Loop calibrate level Transmitter

RW-LT-900 to level Indicator RW-LI-900 at Panel VBD-S. See NPP.D,,
Drawing SKE-EE-75 for calibration data. Verify Alarm
Module RW-AM-900 alarms at 4.2 mA (2 1/2") increasing. Should
annunciate at Annunciator S-1, Window 6-2.

/-

I&C Sign-Off Date

F24. Inspect electrical housing cover and 0-ring for cleanliness. If

chips and dirt are present, clean per Rosesount Instruction
Manual.

/

I&C Sign-Off Date

F25. Install electrical housing covers and torque to 200 in. Ibs.

._. /
Torque Wrench No. I&C Sign-Off Date

F26. Visual inspection by Engineering.

_ _ . . ___ /
Engineer Sign-Off Date

.

-36-

.



-

- .. ,

-

..

F27. Notify Control Room of completion of installation and that(p) Transmitter RW-LT-900 is ready to return to service.

\._ /
/

Shift Supervisor Sign-Of f Date

XIII. OC IIIPLEMENTATION CHECKLIST

The QC Checklist has been incorporated in the installation procedure
section of this Design Change.

.1X. ACCEPTANCE OF TEST PROCEDURE

A. Insert a voltmeter on the 250VAC range between Terminal 404 and
ground in Panel VBD-S. Place the selector switch for Electric
Manhole Sump Pump W (Item 38) to the ON position and verify the
pump starts. Reference B&R Drawing 3040, Sheet 9, and Honeywell
Drawing 1550-204.

/

Operator Sign-Of f Date

B. Move the selector switch to 0FF then AUTO and verify the voltmeter
indicates 120VAC. This verifies the auto operation contact is
vired correctly. If a high level is present in the manhole, the

[) pump will start.

w/
/

Operator Sign-Off Date

C. Insert a voltmeter on the 250VAC range between Terminal 415 and
ground in Panel VBD-S. Place the selector switch for Electric
Manhole Sump Pump Y (Item 39) to the ON position and verify the

, - pump starts. Reference B&R Drawing 3040 Sheet 9, and Honeywell--

Drawing 1550-204.

-- . . - . . . . - |
_ Operator Sign-Off Date,__.,,.,;..,.

D. Move the selector switch to 0FF then AUTO and verify the voltmeter
indicates 120VAC. This verifies the auto operation contact is
wired correctly. If a high level is present in the sump, the pump
will start.

/
Operator Sign-Off Date

[
C

.
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E. Place a voltmeter on the 250VAC range ~ between . Terminal 426 and
ground in Panel VBD-S. Place the selector switch for the ERP Sump !

g

N. Pump 1Z-1 (Item 44) in the ON position and verify the pump starts.
Verify-the Start Counter-(Item 52) increases by one and verify the
Run Meter (Item 54) starts to increase. Reference B&R ''

Drawings 3040, . Sheet 9; 3069. Sheet'21; and- Honeywell
Drawing 1550-204.

.

/
- Operator Sign-Off Date

F. Move the selector switch to 0FF then AUTO and verify the voltmeter
indicates 120VAC. This verifies the auto operation contact is
wired correctly. If a high-level is present, the surp pamp will
start.
. . . .. .

/
Operator Sign-Off Date

G. Insert a voltmeter on the 250VAC range between Terminal 437 and
ground in Panel VBD-S. Place the selector switch for ERP. Sump
Pump 1Z-2 (Item 45) in the ON position and verify the pump starts.
Verify the Start Counter (Item 53) increases by one. Verify the
Run Meter (Item 55) increases. Reference B&R Drawings 3040,
Sheet 9; 3069 Sheet 21, and Honeywell Drawing 1550-204.

/
Operator Sign-off Date

H. Move the selector switch to 0FF then AUTO and verify the voltmeter
indicates 120VAC. This verifies the auto operation contact is

~

wired correctly. If a high level is present, the sump pump will
start.

. .

/
Operator Sign-Off Date

I. Engineering review of Panel VBD-S. Inspect for correctness,
neatness, and quality craftsmanship.

/
Engineer Sign-Off Date

J. Engineering review of loop calibration data sheets for torus area
level instrumentation.

.. /

Engineer Sign-Off Date

K. F:.gineering review of loop calibration data sheets for the Resctor
Building Sump A and area level instrumentation.

. .
/

Engineer Sign-Off Date

~

e
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g 'g L. Engineering review of loop calibration data sheets for the Reactor

( ) Building Su=p B and area level instrumentation.
v

/
Engineer Sign-Off Date

M. Engineering review of loop calibration data sheets for the Reactor
Building Sump C and area level instrumentation.

~ /
Engineer Sign-Off Date

N. Engineering review of loop calibration data sheets for the Reactor
Building Sump D and area level instrumentation.

/
Engineer Sign-Off Date ,

I. COST ESTIMATE

Work Order for Modification Labor 26962 2400
Work Order for Enhancement Labor 26962 2300

A. Material
.

f' g Quantity Description / Purchase Order Price

(\- ') 1 Lot Raychem Splice Material (PO' ) ._,

5 A-6044CH Hoffman Wiring Enclosures
(P0 250165) 75.90

5 1136VB4-20DCMA International Instruments
Indicators (PO 250776) 1,245.00

6 1153DB5PE Rosemount Nuclear Level
Transmitter with 1159C30A Remote
Diaphram Seals (P0 250615) 42,300.00

6 353C Nuclear Conduit Seals (P0 250615) 2,370.00

1 Tube 1153-0051-0001 Nuclear Grade Thread
Sealanc (PO 250615) 50.00

2 ET-1218 RIS Alarm Module (PO ) 4,880.00

3 Power Supplies (PO ) .__

1 4 ft. x 4 ft. Essential Commercial ASTM
A36 or A516 Gr. 70 Steel Plate
(CNS Spares) (For Mounting Plate and 100.00
Brackets)

C
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- . , ...
,

''

Quantity Description / Purchase Order Price

N- 15 ft. P3300 Essential Commercial Grade Unistrut
.

(CNS Spares) 50.00.

2,500 ft. 3TP No. 163H Cable (Contract 84-050) 1,200.00

600 ft. ITP No. 16Sil Cable (Contract 84-050) 300.00

100 ft. No. 12 Stranded Firewall Switchboard Wire
(CNS No. 16162) 40.00

50 ft. 3C No. 12 Cable (Contract 84-050) 25.00 -

300 ft. 3/4" Rigid Conduit (CNS Spares) 500.00

100 ft. 3/4" 011 Tight Conduit (CNS Spares) 200.00

1 24" x 24" x 3/16" Grade A-36 Plate Steel
(P0 251950) (For Panel Repair Only) 75.00

Total .__

B. Labor

Engineering 220 Man-hours*

Mechanical 50 Man-hours
Electrical 150 Man-bours
Instrument and Control 100 Man-hours
Operations 25 Man-hours

,

.

XI. DOCUMENT CHANCES

B&R Dwg. 3050 Series-

B&R Dwg. M-106, Rev. 3
B&R Dws. 3255, Sheet $5, Rev. 4
B&R Dvs. 3255, Sheet 72, Rev. 2
E&R Dwg. 3255, Sheet 79, Rev. 1
B&R Dws. 3257, Sheet 1 Rev. 8
B&R Dwg. 3257, Sheet 2, Rey,4
B&R Dws. 3254, Sheet 12, Rev. 1
B&R Dwg. 3254, Sheet 13 Rev. 3
B&R Dvg. 3257, Sheet.52, Rev. 2
B&R Dwg. E507, Sheet 74, Rev. 2
B&R Dws. 3214, Sheet 2
Honeywell Dws. 1550-204, Rev. 1
GE Dwg. 117C3303, Sheet 3. Rev. 2
GE Dwg. 117C3325, Sheet 3. Rev. 2
CE Dwg. 117C3326,-Sheet 3. Rev. 1
CNS Operating Procedure 2.3.2.20. Annunciator S-1
CNS Operating Procedure 2.3.2.18 Annunciator R-1

.
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XII. OPERATIONS SIGN-OFF
/
.\,_ / Operations has received copies of. all required interim drawings to

assure safe and knowledgeable operation of this modified system.

/
Operations Supervisor Sign-Of f Date

XIII. TRAINING SIGN-OFF

Training has received, as required, sufficient training instructions
with respect to the Design Change to provide the training necessary to
assure safe and knowledgeable operation of the modified system.

/
Training Sign-Off Date

XIV. ATTACHMENTS

.NPPD Dwg. SKE-EE-59, Annunciator S-1 Prior to Modification
NPPD Dvg. SKE-EE-60 Annunciator S-1 After Modification
NPPD Dwg. SKE-EE-61, VBD-S Prior to Modification
NPPD Dwg. SKE-EE-62, VBD-S After Modification
NPPD Dwg. SKE-EE-63. VBD-S Detailed Construction

p NPPD Dwg. SKE-EE-64, VBD-S Rear Layout
! NPPD Dwg. SKE-EE-66, Transmitter Wiring Diagram

NPPD Dwg. SKE-EE-67, Sheet 1, Conduit Route and Hangers
NPPD Dwg. SKE-EE-67, Sheet 2, Conduit Route and Hangers
NPPD Dwg. SKE-EE-67, Sheet 3, Remote Seal Mounts
NPFD Dwg. SKE-EE-75 Transmitter Calibration Data
NPPD Dwg. SKE-EE-76, Mounting Plates Diagram
NEDC 86-007 Electrical Loading Calculation
Design Input Checklist-

Independent Design Verification Checklist
Preventive Maintenance Instructions and Schedules Review
Equipment Spare Parts Inventory Review
10CTR50.59 Reportability Analysis
Statiot Safety Evaluation
Engineering Data File Review

.
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ATTACHMENT "E" CNS E'ICINEERING P20CEDURE 3 . /. STA!!ON DESIGN CHANCES

o .. ..
..

I \

A. /
INDEPENDENT DESIGN VERITICA!!CM CHEC:"IST

DC NUM3ER: 85-15D --

. . _ . . .
,

DESIGN REVIEW YES N/A
*

Critical review to provide assurance that design docu=ents such as
drawings, calculations, analyses, or specifications are correct and
satisfacecry, where applicable:

.. ~.. _ .-

Were the inputs correctly selected and incorporated into design
(see Attachment "D")7 ~'

.----.Are assumptions necessary to perform the design activity adequately - - - - -

described and reasonable? Where necessary, are the assu=ptions
identified for subsequent re-verification when the detailed design ,

activities are completed?

Are the appropriate quality and quality assurance requirements ~

specified?
, -

,e-

Are the applicable codes, standards, and regulatory requirecents
including issue and addenda properly identified and are their "

7' ^. requirements for design met? ' -

\
\ ,/ Have applicable construction and operating experience been considered?

/
Have the design interface requirements been satisfied?

Was an appropriate design method used?
..

.

Is the output reasonable compared to inputs?.

'Are the spe'cified parts, equipments, and processes suitable for the
required application?

--

.

Are the specified materials compatible with each other and.the design
environmental conditions to which the material vill be exposed?

___,

Have adequate maintenance features and requirenants been specifiedi

Are accessibility and other design provisions adequate for performance
of needed maintenance and repair?-

- -- -- -

Has adequate accessibility been provided to perform the inservice
inspection expected to be required during the plant life? - " --

-
!

Has the design properly considered radiation exposure to the public
| and plant personne17.

"

___

,

|
v

.

Prscedure Number 3.4 Date e:'.26 C Revision 1 Page 1 Of 2 Pages

{
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*

COOPER NUCLEAR STATION OPERATIONS MANUAL
.

(ATTACletENT "E" CNS ENGINEERING PROCEDURE 3.4 STATION DESIGN CHANCES :

h
_

!-
.

'

INDEPENDENT DESIGN VERIFICATION CHECKLIST. .' f.

i

YES N/A
-

)

Are the acceptable criteria incorporated in the design documents
sufficiently to allow verification that design requirements have been t

satisfactorily accomplished?
-

Have adequate preoperational and subsequent periodic test requirements
been appropriately specified?

__

Are adequate handling, storage, cleaning, and shipping requirements !
specified? !

-

Are adequate identification requirements specified? .

_

Are requirements for record preparation review, approval, retention,
etc., adequately specified?

~

/
ALTERNATE CALCULATIONS

Verification of some types of calculations or analysis may be achieved
by comparison with alternate methods of calculation or analyses. The

f ,ig alternate method used for comparison may be a more simplified approach
or less rigorous. such as a hand calculation to check a computer codet .c

-

output.

Not Applicable.

Attached.

QUALIFICATION TESTII:C-

Design verification for some designs or specific design features can
be achieved by suitable qualification testing of a prototype or initial
production unit.

t

Not Applicable.
i.

Attached.

.

Performed By: Date:

''E .'.
..'

N

2-

cence,4n r. vomher 3.4 nate 7-7-2.5 Revision 2 pa,. 2 . or 2 Fates
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AT*AC'O'E? T "D'I bS'ENCI!!EE* tit'C PRCCEOURE '- --).4 -- - -STATION DESIC : C"A':CES -' * "" '' ~ ' ' '

CN
.

k )
x_J .tESICI: I!!?UT CHECT.*.!ST -' ' '

.

DC |r!EER: 85-15D
.

The Design Input Evaluation Shall Include 3ut
'Aere Applica$)let !s fot I.isited To The Tollowing, ..

.

. . ' . --
*

YES '!!/ A

I,1 cense, Technical Specifications Change.
X

.w. ..e.n. . . . .

Quality Standird Specified.
X

_
. , . , ,. - . -

Essencial Cla''sification.s
X

_

10C7250.59 Analysis (Required).
X

Reportable Under 10C7R50.59.
v

Reportable Under other tfRC Annual Report Criteria.
X

Revised Copy Of USAR And/Or Technical Specifications Change Attached. X

Safety Analysis Included (Required).
X

b Tire Hazard Analysis Included (Required).
X

. .

Completion Acceptance Criteria Specified.
1

Procedures, tirairthgs, And VTI Affected Specified. ~

X

Q.C. Checklist For Implementation of DC (Required). ~~

X
'

Change To ISI/IST Program.
1

Training Instructions.
L

ContainEsecurit[ Safeguards Information.
. X

Harsh Environ =ent. rh

Y
.

3asic Functions of, Each Setucture. System, And Component. ~

X

Performance Requirements Such As Capacity, Racing And System Output.
'

X
_

Codes. Standards, And Regulatory Require:ents Including Aoplicabin . em. e e

Issue'And/or Addenda.
X

_

Pcuer Piping (A::SI B31.1). Tuclear Power Piping (AllSI 331.1), And
!:uclear P:ver Plant Cc=ponents (ASME Section III) Code Requirements
Including Design, ifacerial Acceptability, Fabrication, Installation.
Examination (!!DE), And Testing.

X
(v/ -

__

-

roc: dure llunbec 1,4 Date M J/r7e Revision 1 Page 1 Of 1 Paeas
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ATTAC M NT "D" C'!S ENGINEERING PRCCEDURE 1. t. STATION DESIGN C E GES

. .
. . , .

DESICU INPUT CHECKLIST ' '

V,
.

YES N/A

Design Conditions Such As Pressure. Temperature Fluid Chemistry,And Voltage.
X

Loads Such As Seismic, Wind. Thermal. And Dynamic. X,

Environmental Conditions Anticipated During Storsge, Construction,
And Operation Such As Pressure. Temperature. Humidity Corrosiveness,
Site Elevation Wind Direction, Nuclear Radiation, Electremagnetic
Radiation. And Duration Of Exposure.

1
Interface Requirements Including Definition Of Functional And Physical
Interfaces Involving Structures, Systems, And Components. X

Material Requirements Including Such Items As Compatibility, Electrical,

'

Insulation Properties, Protective Coating, Corrosion Resistance. And
Design Code Acceptability.

1
Mechanical Requirements Such As Vibration, Stress, Shock, And ReactionTorces.

1
Structural Requirements Covering Such Items As Equipment Foundations{g And Pips Supports.

X

Bolting And Bolted Connection Design Requirements Including Bolt
Preload,. Torque Calculations, Bolt Materials, And Caskets. ,,

X
,

-

Hydraulic Requirements Such As Pump Net Positive Suction Heads (NPSH),
.Allowable Pressure Drops, And Allowable Fluid Velocities. X

Chemistry Requirements Such As Provisions For Sempling And Limitations
-

On Water Chemistry.
X,

Electrical Requirements Such As Source Of Power Voltage, Raceway
Requirements. Electrical Insulation. And Motoc Requirements.

-

X
~

Layout And Arrangement Requirements.
X

-

Operational Requirements Under Various Conditions, Such As Plant
Startup Normal Plant Operation, Plant Shutdown, Plant Emergency
Operation, Special or Infrequent Operation, And System Abnormal Or
Emergency Operation.

J ,

Instrumentation And Control Requirements Including Indicating
Instruments, Controls And Alarms Required For Operation Testing,And Maintenance. Other Requirements Such As The Type Of Instrument,
Installed Spares, Range Of Measurement. And Location Of Indication
Should Also Be Included..

X

b
. __ - ... - .. ....

r = dure Number 1 . ',' Date _ /5 .064f Revision 1 Page 1 Of 1 Pages I
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ATTAC10'.ENT "D" CNS ENCINEERING PROCEtt'RE 3.4 STATION DESIGN C1!A' ICES
-

_ __

_ . , . . -

1
.

[u\ -

DESIGN INPUT CHECXLIST "

YES N/A

Access'And Administrative Control Requirements. Tor Plant Security.
_

X

Redundancy, Diversity, And Separation Requirements Of Structures, ~

Systems, And.Ccaponents.
X,

Failure Effects Requirements Of Structures. Systems. And Components,
_

Including A Definition Of Those Events And Accidents Vhich They Must
.Be. Designed To Withstand.. - ' .. -

x

Test Requirements Including In-Plant Tests And The Conditions Under ~ ~ ~
Which They Will Be Performed.

, .. .

. X- . . _ . . . . . . .. < - '. .

Accessibility, Maintu* ance, Repair, And Inservice Inspection Require-
ments For The Plant Including The Conditions Under Which These Will

; Be Performed.
X

Personr.el Requirements And Limitations Including The Qualification
And Number Of Personnel Available For Plant Operation, Maintenance.
Testing And Inspection And Permissible Personnel Radiation Exposures
For Specified Areas And Conditicas. -

X

pg Transportability Requirements Such As Size And Shipping Veight,
.

P t. imitations I.C.C. Regulations.(J'

,,,,1..

Fire Protection Or Resistance Requirements. '
Y

- -

j Har.dling, Storage. And Shipping Requirements.
X

Other Requirements To Prevent Undue Risk To The Health And Safety ofThe Publie.-

, , , , , , , , , , , ,, , , . . . , , , , , , , , -. , _y. . .

Materials Processes. Parts. And Equipment Suitable For Application. X
*

..
.:.

Safety Requirements For Preventing Personnel Injury Including Such
.

Items As Radiation Hazards Restricting The Use Of Dangerous Materials, ,
"-

Escape Provisions From Enclosures, And Grounding Of Electrical Systems. X

Prepared Byt %s 2.,, N
Dates.2*/Y-@se.

'
Design Engineer

Reviewed By: .

Date
Quality Assurance

Design Engineer Final Revievt
Dates' '

(Prior To Implementation)

!

.

j 'r:ctdure Nunbar 3 . l.
_ Data c.M.M Revision 1 Page 3- O f __ 3 Pages__
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| ATTACMME'!T "J" CNS ENGINEERING E CCIDt*RE 1.A STAT!0M D?stcs: CnAncgg

h
.

,,

<O

_ PREVCITATIVE MAINTDANCE (FM) INSTRUCTIONS AND SC!E::ULES REVII'J -

!-
*

:
.

DC/ ESC N1, BER: 85-15D !3

TITLE: CRDR VBD-S Modifications
i

*

FM CHANCES: YES: 3 NO: O ;
.

NEW FREVENTATIVE MAU:TENANCE I E!S:
!

RW-LT-828, RW-L1-828
RW-LT-829, RW-L1-829

;

.RW-LT-830 RW-L1-830 t

RW-LT-831, RW-L1-831

.

\

CHANCES TO 01 DELETION OF EXISTING FREVENTATIVE MAI. 'E fANCE ITEMS:M
t

.

RW-LT-900, RW-L1-900, RW-AM-900 i
.

'

,

I

|
'

--

i

DESIGN CIGI!rEIRi M j l ,, , O //. DATEt .)-/V*Ib
*

,

_

cc: MAINTENANCE MANAGER

OV
Fer0cdure Number 1.4 Date M . O t. . 9J~ Revision 1 Page 1 Of f Pages_

i
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A ACINENT "!" CNS E'! CINE! MING PROC!Dt'RE 3.4 STAT!0** DEstCN C*fANGES

j..

i\j;
EQUIP!' CIT SPARE PARTS INVENTCRT (ESPI) P.EVIE'J

- -. .

t

SHEET 1 0F 2
P

CC/ ESC NUMBER: 83-ISD

TIT:.E CRDR VBD-S Modifications
|

t
I. NE'4 SPAPE FARTS (l'ge Additional Sheets As Required) '

|

+

RECCMMENDED SPAAE PARIS AEQUISLIION NL?.SER DATE PARIS 15DEX
<
'

DESCRIPTICM
*

PRCCURED ON SHEET COMPT.ETED [

1153DB5PE Rosemount Alphaline P.O. 250615 1-23-86 -

Nuclear Pressure Transmitter with *

Model 1159C30A Nuclear Remote Diaphram Seal r

ET-1218-323 Nuclear Qualified '

Rochester Inst. System Alarm Module *

.

I

-
.

*

D .

's
* ,. .- '.

II. 0350LETE SPARE PARTS (Use Additional Sheets As Required)
.

'

t
-

CN5 FART
Mt*MEER DATE FAAT3 INDEX,

DESCRIPTION
SMEET COMP 1.ETED.

I'

.
.

p.

}
*

.

.

t

i
III. NO CHANCIS To ES?I (Check Here):

.

.

,_ DESIGN ENGINEER: .u b u l N. N DATE blY-IO -- - - - .

cat ADMINISTRATIVE SERVICES !WIACER '

MAIrTCfANCE !WlACER
|
t.

\
_

o

.y |-
.

. _ . _ _ .

Fer:edure Number _1.4 Date /c-O f, SS Revision ? Page 't Of 1 Fages .

_

_
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..,

*

..

V .;
EQUIP!!ENT SPARE PARTS INVENTCRT (ESP!) REVIEW

SHEET 2 0F 2
.

DC/ ESC Nt|li3ER: 85-15D

TITI.Es CRDR VBD-S Modificatiens

1. NEW SPARE PARTS (Use Additional Sheets As Required)

RECC.v.E:iDED SPAAE PARIS j ALQL;$1;;0:1.%?.41.a 1 DATE PAATS 1:wEXDESCRIPT!0M I PRCCi? RED 0?! SHEET CCMPt.ETED -

'

1136VB4-20DcliA International 250776 1-30-86
Instruments Panel Meter

.

.

,r),.. '

.

A .

II. CBS01.ETE SPARE PARTS (Use Additional Sheets As Required) '

C:43 PART
Nt'MBER DAIE PARTS INDEX

DESCRIPTt0M
$1tEET COMPT.ETED

.

4 8

4

*
.

III. NO CHANCES TO ES?I (Check Here): O .

DESIGN ENGINEIR: M s/A,, e.h 4.
DATEt.M*IY''v . . - - -

t .-.'

cc ADMINISTRATIVE SERVICES MA:tACER
MAINTCTANCE MANAGERf,%

Y. ,

--
..

_

Fr; edure Number J.4 Date /c__.0 4 * 98 Revision i Page i Of 1 Pages.

__
i

_
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* *

ATTACH!iE?."f "M" C'fS E'tCINEERING PROCEDURE |
>

.

_ 1.4 MTATT0"! DESTC'l CHA'!CES

I

,/ *

j ) .. .

't.f; ENGINEERING DATA FILZ (EDT) REVII'J '., , .

SHEET 1 CF 4

DC/ ESC !Cf3ER: 8$-15D
*

TITLE: CRDR VBD-S Modifications

EDT CHANGES: TES: @ NO: C

NE*4 CCMPCNEITS

See Attached
.

.

*
.

r '..i

( ),'

\_ ' '

,

/

CHANCES TO EXISTING COMPCNCIT3:
,

. .

.

See Attached
.

.

*
.

*
.

.

.

DESICil CfGINEER M did e.> N*W DATE: *///-Np _
ces EDT CCORDt!!ATOR

NPRDS CORDINATOR
/\

N~_]\
i

.

Pr:cadure !! umber _1. '. Data c. 4 6. Sr Revision 1 Page i Of f Pages

,
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_ _ , ,

|
|

.

New Componentst

,. . . . .

. . ...

| CIC: RW-L1-828 *
,

| MANUF International Instruments '-~~ '

i SUP: International Instruments
CL ASS: EQ -

.

MODEL: 1136VB4-20DCMA
, _, . LOC : Control ' Room Panel VBD-S

; DESCt .._ Reactor.Bu.ilding Floor Sump ~ ~1 A and NW Quad Level
.PO: 250776

~~ ~ ' ~~

1
CIC: RW-L1-829
MANUF International Instruments
SUP: International Instruments

*

TCLASS: EQ,

'

MODEL: 1136VB4-20DCMA
! LOC: Control Room Panel VBD-S

DESC: Reactor Building Floor Sump 18 and NE Quad Level
PO: 250776

:

CIC: RW-L1-830
MANUF: International Instruments *

SUP: International Instruments
; CLASS: EQ

\/ MODEL: 1136VB4-20DCMA
LOC: Control Roem Panel V8D-S
..DESC: . Reactor Building Floor Sump 1C and SW Quad Level. .

PO: 250776
,

i
; CIC: RW-L1-831-

MANUF . International Instruments1

SUP: International Instruments
CLASS: EQ
MODEL: 1136VB4-20DCMA
LOC: Control Room Panel V8D-S
DESC Reactor Building Floor Sump ID and SE Quad Level
PO: 250776

CIC RW- LT-8 28
MANUF: Rosemount Inc.
SUP: Rosemount Inc.
CLASS: EQ
MODEL: 1153D85PE Pressure Tra nsmi tte'r with 1159C30A Remote

Diaphram Seal . . _

LOC: 859' NW Quad
DESC: Reactor Building Floor Sump 1A and NW Quad Level
PO: 250615

.g.
*

.

\
-s - ,

?: id.



,

a

.

*
_ . . . ..

,

O CIC: RW-LT-829
MANUF: Rosemount Inc.i

SUP: Rosemount Inc.
CLASS: EQ
MODEL: 1153DB5PE Pressu re Transmitter with 1159C30A Remote

Diaphram Seal
LOC: 859' NE Quad
DESC: Reactor Building Floor Sump 18 and NE Quad Level
PO: 250615

CIC: RW- LT-8 30
MANUF Rosemount Inc.
SUP Rosemount Inc.
C LASS: EQ
MODEL: 1153DB5PE Pressure Transmitter with 1159C30A Remote

Diaphram Seal
LOC: 859' SW Quadi

'

DESC: Reactor Building Floor Sump 1C and SW Quad Level
PO: 250615

!

|
l CIC: RW-LT-831
! MANUF: Rosemount Inc.
! SUP: Rosemount Inc. .

l CLASS: EQ
MODEL: 1153DB5PE Pressure Transmitter with 1159C30A Remote

|

Diaphram Seal
'

LOC: 859' R SE Quad
: DESC: Reactor Building Floor Sump 10 and SE Quad Level
| PO: 250615

i,

( CIC RW-AM-900,

| MANUF Rochester Instrument Systems
( SUP: * Matney and Co. Inc.

CLASS: 80'

l MODEL: ET-1218-323
i LOC: Control Room Panel VBD-S
L DESC: Torus Area High Level
| PO:

CIC: RW-ES-829
| MANUF
! SUP:
' CLASS: EQ

MODEL:
| LOC: Control Room Panel VBD-S

DESC: 24VDC Power Supply 4 Amp
PO:

2-
i

*

|

|
;

_ - . ___ ____________-_ ___-. --
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.

&

.

Changes to Existing Comoononts
,

CIC: RW-LT-900
MANUF: Rosemount Inc. "-

SUP: Rosemount Inc.
CLASS: EQ
MODEL: ll53DB5PE Pressure Transnitter with ll59C30A Remoto

Diaphram Seal
LOC: 859' R NE Torus Area
DESC: Torus Area Level
PO: 250615

CIC RW-ES-12
MANUF: .

,

SUP: 'e -

CLASS:
MODEL:
LOC:
DESC:
PO:

,

9

as

-

6

0

s

-3-
,
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A"""ACm!E::T "?" C?:S I:!C"': ERI!:G ?20CEOUFE 3 . '. STAT:C" DES!C': CitX:CES
.

n, *
'

}} DESIC:: CALCL" A!!C::S CC'lER Si!EET

JC3 :.'L113ER: 26962-2200 ~3t! :: :t3E;: ot c 7t:::g: EE

!! PPD CALCL" A!!CN !.~o*:!3ER: 86-007

;. ,3 Electrical Loading'

!!L7!3ER OF SHIETS: 1

.Ag ,u-[,, g ,g , hSTRUCT"RE: Control Building p3373gg3 37: ,,

SYSTElt: EE CHEC*ED 3Y: 1.en

"*'COMPC::E'IT: CCP Breaker 14 /4.E'!CI::EERI:iG SUPIRVISCP e,0 .
-

SUPERSEDED CALC':1.ATIC:t :iU'13ER: ?!/A aSTRESS REPORT 5 S't!ALL 3E APPROVED 3Y
RECIS""~ RED PE.

.

CALCUI.ATIC:t DESCRIPTIC:I
.

To determine if an additional electrical load to "CPP" Breaker 14 could
create any reliability problems.

..

5- DESICI BASIS OR RETERE: ICES:

USAR Volume IV, Section 8

USAR CHECKED @ USAR CIA!!CE REQUIRED USAR C:tMICE T0!! TIED I:!ITIATED C
*

REVISIO:3 |C.iECXED APPROVEDj
ffLH3ER REVISIC?! BT DA*E I BY BY* I DATE

_

l I I I I I

I I I I I

I

I I

I I I
g . u.,

4

^. t'

Procedure !!u:nber 1.1 Date 41. 7 / F Revision 1 Page ? Of i Pages,

.



. . . . - _ _ . _ _ . . . . . . . . . _ _ . . _ . . . . _ _.. _

ELECTRICAL LOAD OF BREAKER 14
. ,,

, 's
) ' ' ' * N EDC '8 6-007 '(V

1. SCOPE
_ , , _ , _ _ , , _ _

~.
~

.._ _ .

._ _ _ ._. . .. . _ _ .... ___.

To determine tha electrical load of Breaker No. 14 of Critical. Instrument
and Control Power Panci (CCP). This is required to determine if an
additional load of one additional instrument power supply, which will
drive four -level. transmitters, could cause an overload -of the aircuir,-

2. APPROACH -
'

'h. Determine the existing load on the circu'it. - ' ~#-' '' *

es,

""' b ~"'' Determine the new load to be adddd.
' " ' " '''

3', " ' A'S SU5PTIONS '
~ ~ ' '

|
. . - - - . . . . . . _ _ . . , . . . . . . . _ _ . . . . . . . . .

~

..,,.., ,y
'

This calculation will assume worst case load of existing and new~1oads.
Even though this is an unlikely situation, it shall be used to ensure an
adequate margin of safety.

.

4. RESULTS

"

a. CCP Breaker No. 14 is a 30 amps breaker with a 20 amps fused output.
(''N Reference B&R Drawing 3010.
\ )'' b. The existing load consists of twelve solenoids, two recorders, two

millivolt to current transmitters, one power supply, and one relay.'
< .

The solenoids are used to test the suppression chamber vacuum check
valves. The solenoids are manufactured by Hannifin, t

Model T200-25-D2F, with a power consumption of 7.7 watts. Reference.

CNS EDF files. Each solenoid is independently fus.id with a 3 amps*

'~ * fuse. Reference Honeywell Drawing !$50-200. * ~^ ~

.

Records"PC-PR-20 and PC-TR-21 are'Vutronik Model 37332-6023-011'02-1
*

000-610-43 manufactured by Honeyvill Process Control. Each recorder
draws a nominal .310 amp and are separately fused at .75 amp. t

Reference I&C Instruction Manual 69-9 and CNS EDF files., . _ _ _ .

Transmitters PC-HVI-21A and 21B are Model 39511-4010-321-000__
manufactured by Honeywell Process Control. These transmitters each

_ _ draw an average .066 amp and are fused at 1/8 amp. Reference _ LAC
Instruction Manual 69-23 and CNS EDF files.

Power Supply PC-ES-11 is a Honeywell Model 30666039-1. The power*

supply input is fused at .5 amp. Reference Honeywell --

Drawing 1550-D93 and CNS EDF files.
.

Relay 20-R1 is a Potter & Brumfield Model KRP 11 AC. The power

('~'T consumption of these relays was not obtainable from the CNS EDF file

( ,) or from supplier catalogs, however, tha relay coil is fused with .3
2 amps fuse so this will be used for total load calculation.

.

'
g a



C. Determine the total existing load:
,,

O
_

1. Each solenoid draws 7.7 vatts or .064 4.p (I-P/V).
\.s}f

2. Each recorder draws .310 amp.

3. Each mil 11 volt to current transmitter draws .066 amp.

4. Power Supply PC-ES-11 is fused at .5 amp.

5. Relay 20-R1 is fused at 2 amps.

1. = .77 amp
2. = .620 amp
3. = .132 anp
4. = .5 amp
5. - 2.0 amps

Total = 4.022 amps

D. The new power supply will drive four transmitters with .250 fused
outputs each or an additional load of one amp.

As determined br the above calculations, the additional loads will
have no adverse effect on equipment powered from this source.

5. THEORIES. METHODS, /ND REFERENCES ,

('~'S B&R Dwg. 3010. Rev. N17
( / B&R Dwg. 3255, Sh. 72. Rev. 2

'' Honeywell Dwg. 1550-D93, Rev. D
Honeywell Dwg. 1550-200, Rev. 1
CNS EDF File
I&C Instruction Manual 69-9
I&C Instruction Manual 69-23

.

6. MATHEMATICS

1) 7.7/120 = 0.64
.064 x 12 = .77 amp

2) 2 x .310 = .620 amp

3) 2 x .066 = .132 amp

TOTAL .77 + .620 + .132 + .5 + 2 = 4.022 amp

G

.
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-x DC 85-15D

(V) STATION SAFETY EVALUA'?ICN
,

I. PURPOSE

This Station Safety Evaluation is being conducted for DC 85-15D (CRDR
VBD-S Modifications). The Design Change shall incorporate human factors
engineering principles to Control Room Panel VBD-S. In addition, level
instrumentation shall be added to each of the Reactor Building floor
sumps with the ranges expanded to monitor for levels above the grade of
the sunps.

II. SYSTEMS AFFECTED

A. Control Room Panel VBD-S houses the controls for the station sump
systems. The sumps are all part of the Radweste System. Subsystems
include Turbine /Canerator Radioactive and Nonradioactive Sumps,
Reactor Building Floor and Equipment Drain Sumps. Control Building
Sumps, and Elevated Release Point Sumps. The additional level of
instrumentation will also be part of the Radvaste System and will
interface with the PMIS computer. The interfacing is being
completed by Burns and Roe Engineering.

B. Burns and Roe Drawing M-106 reflects an "as-built" of Panel VBD-S
prior to modification. NPPD Drawing *SKE-EE-62 reflects as
"as-built" after modification.p)I

\- / C. Modifications to Panel VBD-S will not change the present operation
of any of the systems or subsystems. The additional instrumentation
will monitor but not provide any control function.

D. Due to the additional instrumentation being added to Panel VBD-5,
Division II power source is required. This power will be fed from
Critical Instrument and Control Panel (CCP), Bkr. No. 14 via
Panel VBD-J. See NED Calculation 86-007 attached to DC 85-15D, for
power sources and loading.

III. EFFECTS ON SAFETY

A. USAR Vol. IV. Section 10 Subsection 14.0 (Equipment and Ploor
Drainage Systems)

Technical Specification 3.6.C (Coolant Leakage)

B. The sump systems are designed to remove all wasta liquids f rom their
point of origin and transfer to suitable treatment or disposal
areas. This includes both normal and radioactive drainage.

C. 1. System performance will not be af fected as changes to the
Panel VBD-S do not change the modes of operation of the
equipment.

/ \ 2. The instrumentation added in this Design Change will meet or
k _, exceed Category 2 criteria of Regulatory cuide 1.97| s

.

.

_
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Page 2 of 3 6.

O
~- 3. a. Even though seismic classification for Category 2 criteria

is not required. these standards shall be met for all
field instrumentation added. The Control Room meters will
also be seismically qualified.

b. Tornado protection will not be specifically addressed in
this Design Change other than to say that all
installations will be at the 859 f t. elevation of the
Reactor Building or 932 ft. elevation of the Control
Building Control Room. Both areas should be considered
relatively safe from tornados. t

c. This Design Change is installed inside the Control and
Reactor Buildings so should not be susceptible to floods. >

4 All materials installed in this Design Change shall be of the
nonflannable grade. The electrical cable utilized will be
flame retardant.

|

| 5. The instrumentation added in the field remains operable under
| normal and accident environments.

t

6. No rissile protection is being provided in this Design Change.
,

i

7. The field instrumentation being added is designed to operate
urder HELD conditions but will not withstand a direct hit ,

\' caused by pipe whip.

| 8. Electrical separation of Division I and Division II circuits
will be maintained throughout for new installations.

9. Due to design specifications of this installation being

,

Category II, redundancy is not required or being provided.'

'
.

10. Physical separation criteria is not an issue for this Design
,!Change.
.

11. Secondary containment integrity will be maintained as existing
i

spara electrical circuits will be used so no core drills will
! be required. ,

12. Materials utilised in (nis Design Change will be compatible i
with existing and other new materials.

| D. Due to the instrumentation being added not having any automatic
| control or interface with any safety system, there should be no

! increase in the probability of occurrences or the consequences of an |

| accident or malfunction.

E. . This Design Change should not create the possibility for an accident
or malfunction of a different type than any previously evaluated in
the USAR because safety systems are not af fected and existing
controls are not changed.s

.
.
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Pago 3 of 3
,

,

F. The margin of safety as defined in the Technical Specifications will
not be reduced because this Design Change does not have an ef fect on
safety equipr.ent.

C. This Design Change does not violate the Technical Specificatione
because the specifications outlined vill be met.

i

H. No change to the USAR will be required due to this Design Change. '

IV. !LTMARY

The purpose of this Design Change is to increase station reliability and |
safety through better mam-machine int e rf ace by incorporating human t

factors principles to Control Room Panel VBD-S and by providing
,

| additional parameter information to the operator. The results of this |
; safety analysis is that this Design Change does not create an unreviewed |

safety question, the probability of an accident. nor reduce the margin of
safety as outlined in the Technical Specifications.

|

|

*
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| ATTAC104DN "A" CMS C CINEERTUG PRCCIOt*RE 3.3 STATION SAFIT.* EVALUATIONS

I
|

I t, 10C7R30.39 REICRTA3ILITY ANALTSIS
i V ,' -

|
i

*

| Preposed Activity (Include Applicable Number And Description): r
'

!

( i

.

f. !!SAR

1. Does this proposed activity constitute 2. List the affected Section(s) of the
a change in the facility or procedures USAR.

I as described in the Updated safety .

Analysis Report? Paget
'

Volume Section Figure.

Yes [[] No i
IV IX | IX-2-1

(If Yes, then the change is reportable
! under 10CTR30.59b and will be submitted IV X X-14-2

by the Initiator to the Manager of the
Nuclear Licensing and Safety Departnent
for inclusion in the Annual Report.)

. i

*
. ;

(G .,re II. TEC1rNICAL $PFCITICAf tCMSJ'
1. Does this proposed activity involve a 2. List the affected section(s) of the

change in the Technical Specifications Technical Specifications.
incorporated in the Licensef

Tes ([] No v feetton Fase

.

I
,

,

*
i

!!!. t!NREVtWED 1AFETY OffESTIO!!
t

1. !s this activity potentially an unreviewed safety questiont

vee C:] no [2]

(A potential unreviewed safety question exists if the answer to 2.a. 2.b., or 2.c. |
below is Yes.) I

/s

;

i

Fr:cedure Number 1.3 Date /9 J 0 9C Pevision __3 Fate ! Of 2 Pages ;

- . - . _ __ - _ -____ _. _ _ _ _ _ --
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ATTACHMENT."k"CNSENGINEERINGPROCEDULE 3.3 STATION SAFETY EVALUATIONS

'"' 10CFR50.59 REPORTABILITY ANALYSIS
-

'.
'_;e

III. (CONTINUED)

2. Unreviewed safety question evaluation - answer the f ollowing questions with a Yes or
No and provide specific reasons justifying the decision:

Is the probability of occurrence or the consequences of an accident ora.

malfunction of equipment important to safety previously evaluated in the
Updated Safety Analysis Report increased?

Yes No [}] Because: This desian chance does not affect safety svsten

operation so cannot interfere with existing safety system availability.

b. Is the possibility of an accident or malfunction of a different type than any
evaluated previously in the Updated Safety Analysis Report created?

Yes [[] No Because: This design change does not introduce any new safety

hazards.

.

c. Is the margin of safety, as defined, in the basis for any Technical Specification
| { reduced?

Yes No Because: The guidelines provided in the Technical Specifications
<

shall be maintained.

IV. PRIOR NRC AUTHORIZATIO'l

1. Is prior NRC authorization required? --

,

Yes No X ,

(Prior NRC authorization is required if the answer to II. or 111.1. is Yes.)

2. If the answer to IV.I. in Yes, then the change will be submitted by the Initiator
to the Manager of the Nuclear Licensing and Safety Department to obtain NRC authori-
zation prior to i=plementation of the subject change.

3. URC authorization received: Reference:

Licensing Departmentt Date:
ss

O Date: 2 */ V k,_ 'erforced By: /, e f, ;
'

. -~ ,

conecd. c. th,-har 1.1 Date //b 3f *3 $ Revision 3 Page 2 Of 2 Page,
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